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Vertex--For Business, Industry, 
and Public Safety. 


Vertex Radio Communications, the 
land mobile division of Yaesu, has 
been at the forefront of high-tech 
engineering and quality manufac- 
turing for over 40 years. Always 
keeping customer satisfaction as 
their goal, the Vertex line meets 
the ever-growing demands of 
private sector, public safety, and 
governmental organizations. 

The Vertex full line of wireless 
radio equipment is compatible with 
commercial specifications world- 
wide, and includes a wide variety 
of portable, compact/mobile base 
stations, HF/SSB transceivers, 


col! 


P >> Wis 
“ctiy MAL 


repeaters, and trunking systems. 
Incorporating constant cus- 
tomer feedback with break-through 
design in synthesized radio commu- 
nication technology has resulted in 
innovative products like the 
FTH-2070 32 Channel 5W Dual 
Band VHF/UHF Portable radio 
introduced in 1988. This unequaled 
radio gained immediate acceptance 
for its ability to link public safety 
organizations in time of crisis, and 
remains unique to Vertex today. 
Now, with its expanded line-- 
including the ultra-compact 
VX-10, 40 and 102 Channel 


Witt 


VHF/UHF Portables -- Vertex Radio 
Communications provides solutions 
to communication needs for busi- 
ness, industry, and public safety. 
For more information about the 
complete line of Vertex Radio 
Communications products, see your 
authorized Vertex dealer, or call: 


562-404-2700 
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RADIO COMMUNICATIONS 
Land Mobile Division of Yaesu U.S.A 
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United States & Canada: Yaesu U.S.A., (562)404-2700. Mexico, Central & So. America, (305)593-2500 
©1998 Yaesu USA. Specifications subject to change without notice. 
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See it. 
Try it. 
Test it. 
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The Complete Solution 
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On the cover: Headsets are applicable to a variety of public safety enforcement situations. See cover story on page 22. 
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Pacific Blue 
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Non-traditional patrol vehicles are an application especially suited to 
radio headsets. 
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BUILDING BLOCKS FOR 
19” RACK SYSTEMS 


For over 20 years, TXRX Systems has built 
a reputation for quality, innovation, and 
reliability in mobile radio, personal commu- 
nication, transportation, public safety, and 
other services in the 100MHz to 1GHz 
range. From below-ground to tower-top, 
TXRX components and systems offer cost- 
effective, superior performance. 


800 & 900 Mz Airline Combiners 
e Broadband Design 

e 175 watts 

e Modular Expansion 


Progressive Hybrid Combiners 
e Lower Insertion Loss 

e Modular Expansion 

e Compact Design 


Receiver Multicouplers 
e Low Profile 

e Expandable to 16 Ports 
* Low Noise Figure 

e High 8rd OIP 


VHF/UHF Cavity Multicouplers 
e Broadband T-Pass® Design 
« Easily Expanded 


8625 Industrial Parkway 
Angola, NY 14006 

Tel: 716-549-4700 

Fax: 716-549-4772 

E-mail: sales@txrx.com 
Internet: http: //www.txrx.com 
A Member of Bird Technologies Group 


OUPLEXERS © CAVITY FILTERS * MULTICOUPLER SYSTEMS * SIGNAL BOOSTER SYSTEMS * RF SYSTEM PRODUCTS 
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FCC flexes auction muscle; 
private radio caught in the squeeze 


Fasten your private land mobile radio seat 
belts. It’s going to be a bumpy ride. 

We're talking FCC rulemaking. We're talk- 
ing “Implementation of Sections 309(j) and 
337 of the Communications Act of 1934 as 
Amended.” We're talking “Promotion of 
Spectrum Efficient Technologies on Certain 
Part 90 Frequencies.” 


Keep talking 

Released on March 25, the FCC’s Notice 
of Proposed Rulemaking No. RM-9332 in 
WT Docket No. 99-87 initiates a proceeding 
to implement the commission’s revised spec- 
trum auction authority. The proceeding has 
the potential to work yet another fundamen- 
tal change on a private radio industry already 
buffeted by extra regulation (in many cases) 
as commercial carriers, government- 
sanctioned spectrum warehousing by a single 
large carrier. license freezes and unequal 
treatment of industrial and public safety ra- 
dio. If the question were asked, “What else 
could happen?”—this might be it! 

The commission noted that the Balanced 
Budget Act of 1997 changed the Communi- 
cations Act such that the agency no longer 
has to decide which radio services are 
auctionable based on whether the service is 
used principally for subscriber-based ser- 
vices. The FCC has concluded that a service 
is auctionable if the agency implements a li- 
censing process that permits the filing and 
acceptance of mutually exclusive applica- 
tions—providing the service is not otherwise 
exempt. So ... change the licensing process, 
and extend auctions to private radio. Easy. 

For example: Applications on shared pri- 
vate radio frequencies are not mutually ex- 
clusive. No auction. Applications on non- 
shared, or exclusive use, frequencies are 
mutually exclusive if they have overlapping 
coverage areas and are filed al the same time, 
Auction. 


For an agency bent on auctioning private 
radio frequencies, the answer is lo convert 
shared frequencies to exclusive. The way to 
do that might be to convert them from site- 
specific shared licensing to geographic area 
exclusive licensing, and then call for 
applications. 

The agency cites a U.S. Court of Appeals 
decision that supports its view that it does not 
have to adhere to a particular licensing 
scheme or methodology to avoid mutual ex- 
clusivity if it finds that another method better 
serves the public interest. The court decision 
had to do with direct broadcast satellite li- 
censing, but the FCC sees a parallel with 
private radio licensing. too. 

The commission sees a higher public in- 
terest in issuing geographic area exclusive 
licenses than in issuing site-specific licenses 
on shared frequencies. Among the public in- 
terests that would be served are the develop- 
ment and rapid deployment of new technolo- 
gies and services and ready accessibility to 
them: economic opportunity and competi- 
tion; recovery of a portion of the value of the 
spectrum for the benefit of the public; and 
efficient and intensive use of spectrum. 

Look, it’s going to be a fight. In FCC lan- 
guage, “We have previously observed that the 
use of competitive bidding to assign geo- 
graphic overlay licenses in private radio ser- 
vices would promote spectrum efficiency.” 

One key disagreement is that many private 
radio licensees are better served by site- 
specific licenses. They also don’t want to own 
spectrum. They want to run their businesses. 
Many of them lease their real estate and 
equipment, and they would just as soon lease 
their radio licenses. The commission thinks 
there’s an overriding public interest in auc- 
tioning the spectrum anyway, and the private 
radio licensees either will have to convince 
the FCC not to, or persuade Congress to 
change the law to prevent it. Given that the 
FCC has the will to interpret current law and 
possible new law to support its view on auc- 
tions, it won't be easy for private radio lic- 
ensees to defend their position. 

There’s a lot to the proposed rulemaking, 
which runs 30+ single-spaced pages as down- 
loaded here from the Wireless Telecommuni- 
cations Bureau Web site. Included is a plan 
for “band managers” that would buy private 
radio geographic overlay licenses. Band man- 
agers then would function as frequency coor- 
dinator-and-FCC rolled into one, doling out 
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sublicenses to private users for a fee. Better 
get a copy of the rulemaking notice for 
yourself. 

Meanwhile, two more highlights 


The end of community repeaters? 

In 1992, the FCC proposed eliminating 
multiple-licensed systems, also known as 
community repeaters, because, from a user's 
standpoint, such facilities were indistinguish- 
able from SMR facilities. Moreover, users’ 
needs could be met by SMR and private car- 
rier licensees. Instead, taking a cue from its 
interpretation of the 1993 Budget Act, the 
FCC concluded that Congress recognized 
benefits in cost-sharing arrangements such as 
community repeaters, wanted to keep them 
classified as private radio, and wanted to ex- 
empt them from auctions. 

The FCC sees community repeaters and 
other not-for-profit systems structured to give 
an unlicensed manager sufficient operational 
control to provide for-profit service to cus- 
tomers as a violation of the law and its rules 
for which the system license can be revoked. 
Sham not-for-profit operations compete with 
CMRS licensees that are required to obtain 
their licenses in auctions. Accordingly, the 
agency seeks comment on whether to elimi- 
nate or modify the multiple-licensing rules. 


Mutually exclusive public safety 

The FCC doesn’t expect to have to resolve 
many mutually exclusive public safety fre- 
quency applications if those applications con- 
tinue to be frequency-coordinated prior to 
filing, whether the requests are for site- 
specific or geographic area licensing. Even 
so, the agency seeks comment about how to 
avoid or how to resolve mutually exclusive 
public safety applications, You see, the FCC 
cannot resolve mutually exclusive public 
safety applications with an auction. Yet its 
available tools are many: engineering solu- 
tions, negotiation, threshold qualifications, 
service regulations, comparative hearings and 
first-come-first-served processing, to name a 
few. Which to use, and under what 
circumstances? 


Uy Lachey 
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Mounting Solutions 
Get Great Reception 
From Everyone 
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Introducing DAPA Site Saver 
Mounting Solutions 

Zoning boards, concerned citizens, 
wireless users and providers all agree 
that Site Saver mounting solutions from 
DAPA are a welcome alternative. 
Compact and unobtrusive, the Site 
Saver solution mounts three DAPA 
antennas on a single pipe. They save 
space, provide outstanding coverage 
and can handle high call capacity 
without compromising the area's 
aesthetics. 


Easy On Your Eyes And 

Your Budget 

Not only are Site Saver solutions the 
most attractive choice, their low-cost, 
flexible design makes them ideal for 
virtually every application and environ- 
ment. Site Saver mountings work with 
most DAPA panel antennas, including 
vertically polarized, or dual (slant 45) 
antennas. They can be customized for 
your site with mechanical downtilt, >: 
stacking, gap fillers, cylindrical or 
square radomes. 


Depend On DAPA To Keep 
People Communicating 
DAPA celebrates 30 years as a 
worldwide leader in the design, 
manufacture and installation of 
antenna and tower systems. For more = 
information on the Site Saver mounting 7 
solutions or other DAPA products, 
contact us today, and get a great 
reception without attracting attention. 


DAPA. 


DAPA Communications, Inc. 
Allegany, NY USA 
1-800-325-3272 

Int'l +1-716-373-7228 
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microwave-east 


anf [K} communications company 


it’s Narda to be precise. 
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| Narda's tower top 


antenna amplifiers 
expand cell site 
coverage and 
heighten customer 
satisfaction. 


It's not easy being a cell site in many areas. 
They can be challenged by remote locations, 
obstructions and low mobile phone output 
power. However, while there are many 
problems, there's one proven solution. Narda’s 
tower top amplifier systems. 

These unique systems have been 
designed for use on RX antennas or duplexed 
RX/TX antennas. Encased in rugged enclo- 
sures for extreme environments, our 
proprietary products utilize an ultra-low 
noise amplifier to boost low power and/or 
distant signals received by the antenna as 
much as 13.6 dB. 

Incorporated in all Narda units are our 
advanced low-loss cavity filters or duplexers. 
They significantly improve the carrier-to-noise 
ratio of the signal. Our tower top amplifiers 
can also be provided with our CATS 
Monitoring Systems. If VSWR is exceeded or 
transmitted power falls below user-defined 
threshold levels, you'll be alerted. 

Once our system is installed, the benefits 
are unbeatable. With stronger and better 
signals, you'll connect with customers over a 
wider area. Uplink co-channel interference 
will be reduced. An improved C/N ratio will 
cut back dropped calls dramatically. Even the 
battery life of your customers’ phones will 
be lengthened. 

The Narda tower top antenna amplifier 
systems. For expanded cell coverage, 
improved performance and enhanced 
customer satisfaction—you're covered. 

Call Narda today at 516-231-1700. Or 
call our Faxback and ask for document 
1120 at 1-800-4NARDANY, 
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May 

10-13—Telecommunications Resellers Asso- 
ciation Spring Conference and Exposition, San 
Diego Marriott. Contact; 202-835-9898. 


June 

1-3—Canadian Wireless, sponsored by the Ca- 
nadian Wireless Telecommunications Associa- 
tion, Vancouver, Canada. Contact: 613-233- 
4888. ext. 102. 


6-10—Supercomm, sponsored by the TIA and 
USTA, Georgia World Congress Center, Atlanta. 
Contact: 800-278-7372. 

27-July 1—UTC Telecom ‘99, sponsored by 
UTC. Nashville, TN. Contact: 202-857-1881. 
28-29—Leadership Conference & Annual 
Meeting. sponsored by AMTA, ANA Hotel, 
Washington, DC, Contact; 202-337-7773. 


July 

14-16—Communications Expo/Show of the 
Americas, Miami Beach Convention Center, 
Miami. Contact: Jackie Gonzales, 305-412- 
9000. 

26-28—Telecommunications Resellers 
Association Summer Carrier Forum, Westin 
Harbor Castle, Toronto, Ontario Canada. Con- 
tact: 202-835-9898. 


August 
%-12—Association of Public-Safety Communi- 
cations Officials—International (APCO) 


National Conference, Minneapolis. Contact: 
904-322-2500. 


September 

23-25—Personal Communication Showcase, 
sponsored by Personal Communications Indus- 
try Association, New Orleans. Contact: 703-739- 
0300. 


October 

2-4—Wireless L.T. °99, sponsored by the Cellu- 
lar Telecommunications Industry Association, 
Santa Clara, CA. Contact: 202-785-2842. 


18-21—Annual APCO Canada Conference, 
sponsored by APCO, New Brunswick Canada. 
Contact: Jim Flanagan 888-CANAPCO. 


27-30—Industrial Telecommunication Asso- 
ciation/USMSS joint Conference, sponsored by 
ITA and USMSS, Grand Hyatt, Washington, DC, 
Contact: 703-528-5115, 


November 

2-4—Wireless LT., sponsored by the Cellular 
Telecommunications Industry Association, Santa 
Clara Convention Center. Silicon Valley, CA. 
Contact: 202-785-2842, 
10-14—Communications Marketing Confer- 
ence, sponsored by the Communications 
Marketing Association, Harvey Hotel, Dallas. 
Contact: Jack Armstrong, 410-628-9300. 


15-16—AMTEX. sponsored by the American 
Mobile Telecommunications Association, Hilton, 


Walt Disney World Village, Lake Buena Vista, 
FL. Contact: 202-331-7773. 

15-16—Fourth Internatioal Congress on 
Commerical Trunked Radio, sponsored by the 
International Mobile Telecommunications Asso- 
ciation, Hilton, Walt Disney World Village, Lake 
Buena Vista, FL. Contact: 202-331-7773. 
17-19—TelecomLatina. co-sponsored by Mo- 
bile Radio Technology, Miami Beach Conven- 
tion Center, Miami. Contact: 800-288-8606. 
19—Radio Club of America Communications 
Symposium, 91st Anniversary Dinner and 
Awards Presentation, New York Athletic Club, 
New York, Contact: Gerri Hopkins, 732-842- 
$070. 


2000 

February 

28—March 1—Wireless 2000, sponsored by the 
Cellular Telecommunications Industry Associa- 
tion, Ernest Morial Convention Center, New Or- 
leans, Contact: 202-785-0081. 


March 

19-22—ENTELEC 2000, sponsored by 
ENTELEC. Dallas Convention Center, Dullas, 
Contact: 281-357-8700. 


April 

26-28—International Wireless Communica- 
tions Expo, co-sponsored by Mobile Radio Tech- 
nology. Las Vegas Convention Center, Las Ve- 
gas. Contact: 800-288-8606. 
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what preventive maintenance is 
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But seeing is believing. 
For information or to set up a 
demonstration, call 1-800- 
ANRITSU today. 
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[f you ask your average wireless professionals what their biggest 
problem is these days, you have a 99.9% chance that they will give 
you a concise, one-word answer: “Interference.” That was the over- 
whelming response at the small business roundtable discussions at 
the American Mobile Telecommunications Association (AMTA) 
Specialized Wireless Management Conference in March. 

Interference is a nuisance, it affects everyone, and no one has 
developed a foolproof solution, Hundreds of people are currently 
searching for this elusive solution, however. It’s going to be rough 
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Cooperate to combat interference 


until someone finds one. Unfortunately, spec- 
trum is a finite resource, and there just isn’t 
enough to go around. Everyone either has to 
learn to share, or innovators need to keep 
making spectrum more and more efficient. 

The FCC spectrum regulations that deal 
with interference are pitifully inadequate, 
which doesn’t help matters at all. Even if 
everyone follows the rules, which most 
people do, the regulations may hardly scratch 
the surface of eliminating interference, which, 
ironically, is their sole purpose. That is what 
makes this problem especially frustrating. 
Organizations that are all doing their parts 
and playing by all the rules still are the vic- 
tims of damaging and annoying interference. 
Until the day when there is no more interfer- 
ence, wouldn't it be nice to have a way to 
minimize the annoyance and inconvenience 
in the meantime? Well, guess what! There is 
one. 

Keller McCrary is an SMR operator in 
Dallas. He has organized a group of other 
operators in his area with interference prob- 
lems into a sort of cooperative. They’ve 
adopted the idea that “Helping you helps me,” 
and they meet regularly to discuss interfer- 
ence problems. The contributors sit back and 
listen to what their co-sufferers have to say 
about their individual problems with interfer- 
ence. Together, they made a “Gentleman’s 
Agreement” to stay out of one another's way 
and to find a method that will allow them all 
to use their equipment the way they want to, 
and at the same time, cause the least amount 
of interference. If they all agree to play by 
these unofficial rules, everyone can operate a 
lot easier without having to buy expensive 
equipment to try to block out the interfering 
chatter. 

This system has been working reasonably 
well for quite a while. I’ve heard McCrary at 
this event and at AMTEX last November, rec- 
ommend his plan of action to anyone having 
problems similar to what he had been expe- 
riencing. It's so shockingly logical that it 
seems like it couldn't possibly work, but it 
does. Right now, it’s the best way to go about 
minimizing the effects of interference until 
the FCC or somebody else comes up with 
regulations that everyone will follow and that 
actually solve the problem of interference. So 
run out and get together with your competi- 
tors and work something out that will help 
you all in the meantime. Hey, it certainly 
couldn’t hurt. 


—Enmily Reid 
emily_reid @intertec.com 
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Jorgensen responds to Project 25 opinion 
Craig Jorgensen, a co-chairman of the 
Project 25 Stecring Committee, sent a letter 
responding to Emily Reid’s column “What 
on Earth [s Taking So Long” in the February 
“Editorial Forum.” Mr. Jorgensen’s letter 
would take two pages to print, and the “Let- 
ters” department normally cannot be made 
that long. This month’s column does not of- 
fer an exception to that constraint. To read 


Mr. Jorgensen’s entire letter, please visit the 
following Web page: www.mrtmag.com/ 
news.htm. 

Mr. Jorgensen takes the editorial comment 
apart point by point, and he expresses strong 
disagreement with some of the column’s as- 
sumptions and characterizations. He finds the 
reporting that “rumors of Mafia-like. con- 
spiracy theory-lype antics are floating around 
the industry” indicates that either he or Ms. 
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Reid is misinformed or, at worst, that the 
magazine is on the verge of practicing yel- 
low journalism, Yellow journalism refers to 
publishing information known by the writer 
or publisher to be false, and doing so for the 
purpose of causing a sensation that boosts 
circulation. 

Mr. Jorgensen’s letter is thoughtful, de- 
tailed and written in the spirit of shedding 
additional light on the subject. Although he 
is largely in disagreement with Ms. Reid's 
column, he finds several points worth consid- 
eration by those involved in the standards 
process. I hope you'll take advantage of the 
opportunity to read the entire letter on the 
Web site. 

—Don Bishop 


Project 25 editorial a public service? 

After reading the article “What on Earth Is 
Taking So Long?” (“Editorial Forum,” Feb- 
ruary 1999 MRT), 1 should only say one 
thing. “WOW!!! 

As a member of a team that has been in- 
volved in the debate over the benefits and 
disadvantages of Project 25 for far too many 
years, it Was very pleasing to finally see an 
objective assessment of what has happened 
by someone other than a proponent or oppo- 
nent who has been involved for an extended 
period. Frequently il becomes impossible for 
all involved to step back and see things in an 
unimpassioned light after so much has been 
invested. You have performed a true public 
service by exposing the issues in an unimpas- 
sioned, unbiased light. 

Surely most of what was said could have 
been said any number of years ago, but the 
impact of your assessment is not diminished 
by the passage of time. In fact, because of 
some external developments thal are occur- 
ring right now, the impact of your message 
might even be enhanced. 

—Bob Speidel 
Manager, Regulatory Programs 
Ericsson Private Radio Systems 


An answer lo the Project 25 question 

I participated a fair amount during the 
early stages of the APCO 25 effort and offer 
the following comments. There are three 
main reasons APCO 25 has not taken off: 

_! The FCC has only loosely mandated 
transitioning to narrowband channels. 

Some of the vendors and users partici- 
paling in this effort have been less coopera- 
tive than others. 

J People are market-driven. 

As you are well aware, frequencies on the 
commercial side are controlled by the FCC. 

Continued on page 16 
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As an authorized Motorola distributor, McManus 
Communications is out front when it comes to efficient 
pager distribution, but “down home” when it comes to per- 
sonalized service. In today’s fast-paced, need-it-now busi- 
ness world, McManus knows that a well-stocked invento- 
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By comparison, frequencies used by federal 
agencies are controlled by the National Tele- 
communications and Information Agency 
(NTIA). NTIA has mandated a complete tran- 
sition to narrowband frequencies by 2005 or 
2008, depending on the frequency band. The 
main reason for this is the federal 
government's selling off of frequencies to pay 
down the national debt. The FCC has only 
required new equipment to be type-accepted 
for narrowband operation. This means manu- 
facturers, but they must incorporate 
narrowband operation in their new designs, 
The federal government has only 7.5%—10% 
of the land mobile radio market. With such a 


small share there is littke motivation for manu- 
facturers to transition to a narrowband prod- 
uct. 

It should be understood the APCO 25 ef- 
fort is made up of a large group of contrac- 
lors and users trying to develop a standard. 
Every one of them is very concerned about 
ensuring their interests are protected, and this 
is only natural, Unfortunately. it appears to 
me that the goal of some of the vendors par- 
ticipating was to kill the whole process. Per- 
haps they had no interest in achieving 
interoperability or, us the editorial suggests, 
they were going the “to-heck-with-it” route. 

Everything in the United States is market 
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driven. A better mousetrap will not get sold 
unless the market is there. Converting an 
analog voice signal to digital. then squeezing 
it into a 12.SkKHz channel and having the dis- 
tant end produce good voice quality is not 
trivial. It requires the application of new tech- 
nologies costing more money. Some people 
say it does not sound as good as analog. The 
price of APCO 25 equipment will not drop 
until there is a large market for a narrowband 
digital radio. 

All these reasons combine to impact the 
acceptance of a new standard. We should re- 
member ISDN is only recently gaining ac- 
ceptance, and it has been around a long, long, 
time. 

—Scott D. Gardner, PE. 
Air Force Communications Agency 
Scott AFB, IL 


Project 25 hay taken a long time 

We in the industry appreciate and share 
your frustration with the amount of time it 
has taken to implement the Project 25 digital 
radio standard (“Editorial Forum,” February 
1999, MRT). After all, we know firsthand— 
we have participated and supported the de- 
velopment of that standard over this extended 
time period. The effort has been worth it. As 
you point out, “interoperability is, without a 
doubt. a noble cause.” It is assumed that you 
also support the other Project 25 objectives 
you discussed in your editorial: maximum 
spectrum efficiency, competition and a user- 
friendly interface. 

Clearly, there has been excellent progress 
in the availability of Project 25 compliant 
equipment to public safety market. At the 
APCO Annual Convention last August, 
interoperable Project 25 radios were demon- 
strated from various vendors, including 
Motorola, Transcrypt, B/K Radio, ADI and 
Racal. Recently, the U.S. Department of the 
Interior awarded a contract for Project 25 
compliant equipment to various vendors who 
had provided demonstrable equipment for 
evaluation. 

Industry continues to invest a considerable 
amount of money into the development of 
Project 25 equipment. It is now up to the 
public safety market to decide if there will 
really be competition, or if the “public safety 
Superpower” (as you said in your editorial) 
will become a de facto monopoly. 

As you point out in your article. it’s been 
10 years to get to this point in providing a 
narrowband, digital radio standard. Who 
knows how much longer it will take if we do 
as you suggest—start over. 

Again, we share your frustration. We've 
been working very hard to provide public 
safety users with an interoperable and com- 
petitive product, We're now ready. 

—Mitchell H. Herberts 
Senior Vice President 
Racal Communications 
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in the public interest 


Ten silly things wireless people 
do to mess up their lives 


By Robert H. Schwaninger Jr. 


Hi, this is “Dr.” Robert Schwaninger. and 
I am my client's mouthpiece. 

Over the course of a few weeks, I get a 
number of calls from clients 
asking what they should do 
about this situation or that. 
Usually the advice is spe- 
cific to their particular situa- 
tion. Should they construct 
a fill-in? What should they 
do with their interconnec- 
tion problems with a local 
exchange carrier? What 
color yagi will go best with 
their tower? 

Here is a repeat of some 
advice on a variety of topics 
that might save us both a 
phone call. Although T can- 
not address every issue that 
might be on your mind (like 
whether Congress will ever 
recognize that everyone in 
this industry does not have a 
globe or a bell in their cor- 
porate logo) these tips might 
help with some nagging 
problems or suggestions. 


1. Put your house in 
order 

CALLER: Hi Dr. Rob- 
ert. My bookkeeper keeps 
nagging me to clean up my 
licenses. What's the big 
deal? 

DR. ROBERT: If you 
haven't done an inventory of 
your licenses, or if you are 
in anything resembling a 
“gray area” of compliance— 
fix it. Whether you want to 
believe it or not, the FCC is beginning to deal 
with a lot of these issues, assigning actual 
lawyers (o look at complaints. Better to avoid 
the whole expensive mess and make sure that 
coordinates, power and mobile count are 


Schwaninger, MRT's regulatory consultant, is the prin- 
cipal in the law firm of Schwaninger & Associates, 
Washington. He is general counsel to Small Business in 
Telecommunications and a member of the Radio Club 
of America. 


fixed, rather than spending money trying to 
explain that you always meant to do the right 
thinge—you just hadn't gotten around to it. 


2. Protect your reputation 
CALLER: Dr. Robert. I'm a good per- 


...Rewember, the nuwher here 


in D.C. is 1-¢00-R-E-P-T-I-L-E! 


son, so why does the FCC say mean things 
about me? 

DR. ROBERT: Check the FCC Web site 
and see if the “all new and exciting” elec- 
tronic database (the devil’s spawn of the still- 
under-construction Universal Licensing Sys- 
tem) has your licensing data properly entered. 
It won't be long before the FCC starts acting 
as though the contents of this cyber-behemoth 
are divinely inspired. Better to get your infor- 
mation correct now, rather than waiting to try 
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Illustration by John Hayes 


to amend that which the system deems to be 
chiseled in stone. 


3. Don’t try to get away with if 

CALLER: So what if | neglect tower 
registration? Everybody does it. 

DR. ROBERT: If you've been skipping 
the tower blanks on Form 600 because the 
FCC hasn't been checking them thor- 
oughly—cut that out. The FCC's antenna 
survey branch is culling and tossing appli- 
cations that do not comport 
with the rules, They are 
checking the information 
against their tower registra- 
tion records, their FAA 
records and a few Jerry Vale 
records. If it doesn’t match, 
it’s getting bounced. (How- 
ever, will somebody please 
tell the FCC's newly zeal- 
ous employees that you 
don’t need to register sites 
that are not subject to FAA 
clearance!) 

The more likely avenue 
to getting a forfeiture letter 
will be the failure to register 
your site. If your site re- 
quires FAA approval. it’s 
got to be registered. If you 
haven't gotten around to 
filling out a Form 854 for 
your FAA-approved 
tower—do it. This is one 
area where the FCC is quite 
serious, and it’s easy for the 
FCC to check. 


4. Practice safe radio 

CALLER: Dr. Robert. I 
find emissions checks too 
confining. What's wrong 
with being natural? 

DR. ROBERT: As for 
RF emissions checks. the 
FCC is semi-serious about 
this program. | don’t know 
of anyone getting busted for 
non-compliance, but look 
for the agency to make a few examples as it 
tries to look like it cares about whether tech- 
nicians will be glowing in the dark. 


q 


5, You won't get a date if you don’t ask 
CALLER: Dr. Robert, I'd like more spec- 
trum, but I’m too shy to go to an auction. 
What do I do? 
DR. ROBERT: If you are one of those 
companies that has decided that auctions 
are too expensive—so you'll concentrate 
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Precisely the reaction you will have. 


For 51 years, Decibel has been doing everything possible to put a smile on your face — and then some. Our approach 
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on private spectrum—think again. The price 
per pop, or per megahertz (or per FCC auc- 
tion employee) is coming down fast. The 
bloom is falling off the auction rose, and the 
FCC is getting less and less for each newly 
auctioned band. The recent location monitor- 
ing service (LMS) auction netted some bucks, 
but probably not nearly what the band would 
have been worth had it been auctioned about 
a year ago. And the equipment is available 
for construction. All I’m saying is, don’t dis- 
miss auction participation out of hand. 


6. Speak out for what’s morally right 

CALLER: Dr. Robert, isn’t it enough 
that I do the right thing, myself? 

DR. ROBERT: The FCC is getting heat 
from a group of congressmen for its plans 
to auction private radio spectrum. The 
congressmen are directing the FCC to look 
for alternative methods for licensing pri- 
vate spectrum that do not involve auctions 
of wide-area systems. If you agree, don’t 
sit back and hope your congressional of- 
fices get involved. Send a letter to your rep- 
resentatives and senators, urging them to join 
this effort. For more information, check with 
the Industrial Telecommunications Associa- 
tion (ITA) or Small Business in Telecommu- 
nications (SBT). 


7. Get a ring and a date first 

CALLER: This experienced ESMR has 
been pressuring me to make a date with it 
and swap channels. Dr. Robert, how can | 
tell if it’s sincere? 

DR. ROBERT: In a decision that can be 
summed up as “We don’t wanna,” The U.S. 
Court of Appeals denied an Emergency 
Motion for Stay filed by SBT to delay the 
800MHz relocation process. SBT had 
asked the court to delay the process until 
the FCC had a chance to rule on the thou- 
sands of petitions for reconsideration to 
the auction itself. So, it looks like reloca- 
tion is going to happen in one form or 
another. 

To prepare for this eventuality, I suggest 
that you do two things. (1) Get a lawyer to 
ensure that your rights as an incumbent are 
honored. (2) Approach this matter like an 
arms-length contract negotiation. Just be- 
cause the FCC and the courts have said that 
a relocation might occur does not mean that 
the EA licensee will have the channels, 
money or ability to cause the relocation to 
occur. By the way, if you get one of those 
nifty forms from Nextel that asks you all 
about your system, tell them you'll answer 
the questions pursuant to due diligence after 
a relocation is signed, not before. 


8. Join a support group 
CALLER: Dr. Robert, sometimes it 
seems like I'm all alone in the world. How 


MOBILE RADIO TECHNOLOGY May 1999 


can my business keep fighting? 

DR. ROBERT: If you are like a lot of the 
two-way shops, your profitability is up, but 
your avenues of opportunity are down be- 
cause of spectrum scarcity. Although it be- 
hooves everyone to check the FCC database 
on a regular basis (to see who's coming on 
and who’s falling off) to see if you can hit the 
window for filing for additional channels, 
that’s not where it should end. 

There are small concerns out there that 
have a few channels and would likely 
welcome a merger of spectrum to create a 
larger network. With a little creativity, a 
couple of shops can get together and pool 
their spectrum resources to gain greater 
coverage and channel depth. A word of 
caution—don't do the deal on a hand- 
shake, and make sure there is adequate 
accountability among the group. 


9. Don’t expect pizza from a taco stand 

CALLER: It seems I'm always making 
the wrong choice when I’m picking equip- 
ment. Are there any good manufacturers 
left? 

DR. ROBERT: I'm seeing a lot of 
claims in the marketplace regarding a va- 
riety of products that are intended to in- 
crease efficiency in operation of trunked 
channels. Before you buy, ask yourself some 
questions: 

(J Is the technology proven? 

(J Is it licensed to a number of suppliers 
that you trust, so that you aren’t in a sole- 
source situation? 

C) How long will it take for me to make 
back the cost of conversion? 

J Does installation of the equipment re- 
quire me to gravitate to selling a service in a 
more competitive environment? In other 
words, look beyond the bells and whistles. 


10. Have a plan and follow it 

CALLER: Dr. Robert, sometimes my 
competitive situation changes, and | don’t 
know how I got there. 

DR. ROBERT: Remember, as you up- 
grade your system, you may be changing 
your products and services to place your 
business in direct competition with the 
largest carriers. Is this where you want to 
be? If it isn’t, don’t buy the equipment that 
will force your hand. Instead, look for equip- 
ment that allows your system to evolve prac- 
tically, not change overnight. 


Well, I could go on and on with helpful 
tips like “Don’t wear white shoes after La- 
bor Day, always wear clean underwear and 
never accept a blind date that’s described as 
“a good conversationalist.” But it’s been two 
hours since lunch, and it’s time for a long 
SWIl. 

Now go take on the competition. L] 
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Stealth patrolling 


Non-traditional patrol vehicles 


are an application especially 
suited to radio headsets 


By Michael J. Major and D. A. Keckler 


Mobile radios have been used in patrol 
cruisers for about 60 years, but what about 
patrol applications that use non-traditional ve- 
hicles? Communication headsets, invaluable 
aids to tactical officers on foot (“Advances in 
Police Tactical Communications,” MRT, May 
1998), have applications for specialized ve- 


sets for downtown and harbor patrols. 


American flyers 
Four officers are on the Santa Rosa 
downtown enforcement team, which is de- 
signed to increase the visibility of law en- 
forcement. The deployment of this unit var- 
ies, but it includes logging time on bicycles, 
and the bike riders always go in teams. 
“In a patrol car, you can call in for 
backup, but on a bike patrol, you want the 
other officer right there,” said Ken Kimari, 
a police officer for the Santa Rosa Police 
Department. 
The bike officers usually ride 10 to 20 
miles a day during a 10-hour shift. A lot 
of pedaling is involved, but a turbo boost 
on the bikes provides an electrical assist 
for quick acceleration when climbing 
hills or parking ramps, for riding against 
the wind or, at a ime of pursuit, to allow 
the officer to get to the scene less winded. 
The bikes allow the officers to patrol 
areas inaccessible to patrol cars. These 
include various downtown pedestrian 
parkways and overpasses, city parks, 
parking structures and the backs of 
businesses. The bike officers get 
through downtown traffic faster than 
police cars and much faster than foot 
officers. The bikes not only get into 
out-of-the-way places, with no motor 
noise, they get there quietly. 
Headsets dovetail] with this stealth 
& approach by allowing an officer to 
; communicate with the dispatcher 
while speaking quietly and receiving 
Eel messages that no one else can hear. 
Kimari said the headsets had allowed 
officers to covertly surprise many people 
committing crimes.““We’ve utilized these 
headsets on our bike patrol for our down- 
town enforcement team for about a year now 


Paice: 
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RadioMate 


hicles as well. Here’s how three California 
police agencies, patrolling different geogra- 
phies in Santa Rosa and San Diego, use head- 
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and have found them to be very effective,” 
said Kimari. 

The headsets, made by RadioMate, Con- 
cord, CA, consist of a boom microphone and 
earpiece connected to the side of a lightweight 
biker's helmet. The boom mic’s advantage, 
Kimari said, is added safety for the officer 
because he doesn’t have to take his eyes off 
traffic. Otherwise, he would have to drop his 
head to the side to speak into a shoulder radio. 

The earpieces come in different sizes, 
molded for different ear shapes. “You get one 
that's comfortable for you, so you can wear it 
without strain all day long,” Kimani said. “The 
department issues the headsets, and it’s the re- 
sponsibility of the individual officer to make 
sure they are maintained, but he keeps his own 
unit, which has been chosen for his comfort.” 

The officer is the only one who can hear 
the radio. “You can move stealthily and 
don’t have to give yourself away,” Kimari 
explained. “This is especially helpful in 
parking structures where radio echoes tend 
to give you away. And you can receive 
confidential information about the suspect 
without his even being aware.” 


Major is 4 communications writer in Anacortes, WA, 
Keckler is features editor, 


www.mrtmag.com 


Port of San Diego Harbor Police 


Opposite: Santa Rosa, CA, bike officers rely on headsets to stay in touch with dispatch. Above: SDHP has been using 
lightweight headsets for about nine months. Below: SDPD PWC officers keep their radios dry in watertight pouches. 


The molded earpiece receives sound from a 
clear, low-visibility waveguide tube. Kimari 
prefers the molded piece because it allows am- 
bient sounds, like traffic noises, to come 
through, which is another safety consider- 
ation. 

The headset cord connects to an interface, 
about the size of a domino, that can clip wher- 
ever the officer wants, onto a belt, shirt or 
shoulder. This interface plugs into an adapter 
on a Motorola portable radio. The interface has 
a PTT button to allow the officer to key the 
radio. The manufacturer offers an optional 
PTT handlebar button, but Kimari said that 
whereas that might be helpful for officers on 
motorcycles, those on bikes tend to dismount 
frequently and need to keep all radio controls 
on their person. 

Breaking for lunch can be an inconvenience 
because if an officer is called back to duty he 
has to reconnect his radio, put a jacket back on 
(if it’s cool weather) then go out and unlock 
the bike. 

Despite minor inconveniences, the bike, 
with the communication headset, is still the 
quickest and most efficient way to get to many 
emergency situations, Kimari said. 


Baywatch 

If radio communications can be problem- 
atic on bikes, they can be even more challeng- 
ing on personal watercraft (PWC), also called 
jet water-skis. The San Diego Police Depart- 
ment uses Kawasaki 1100 STX PWCs to 
patrol the Mission Bay area. 

A PWC rides like a motorcycle over the 
water, which is great for mobile transportation; 
but it also sounds like a motorcycle, at least 
when roaring through the waves. This makes 
normal radio communications impossible. 
Even with headsets, there are difficulties. The 
turbulence experienced when riding one of 
these watercycles can easily jar a microphone 
or receiver out of alignment. The radios also 
tend to get wet, rendering them useless. 

Roger Barrett, an officer with the Mission 
Bay Harbor Patrol Division, solved these prob- 
lems with ingenuity. When he 
couldn’t find a headset designed spe- 
cifically for his needs, he modified a 
department-issued Setcom headset. 
For starters, he removed the foam 
earpad and attached the earpiece per- 
manently to the helmet. 

Previously, the Motorola Saber 


portable radio, connected by wire to the head- 
set, was carried in a jacket or hung on the 
handlebars of the watercraft, resulting in salt- 
water damage to the radio. To prevent this, 
Barrett put the radio in a commercially avail- 
able waterproof bag, which is kept under the 
seat or in the dash storage compartment. 

“It's really increased the usefulness of 
these watercraft,” Barrett said of the headset 
use. “Before, we could be out enjoying our- 
selves, and be close to an emergency situa- 
tion, but not hear a thing or have a clue as to 
what was going on.” 

Now the communication Is not only excel- 
lent and protected, it is also hands-free. But 
what happens when the officer has to leave 
his craft, to either go ashore or aboard an- 
other boat? 

“When you're in the elements, you're al- 
ways getting sprayed, 
and we had no place to 
carry a gun on a wet 
suit,” Barrett said. So 
he designed a wet suit 
with a shoulder holster 
and Velcro fasteners to 
keep the gun secure 


Ron Barrett, SDPD 


and dry, doing the same for his badge, and a 
pocket for the radio. So, if the officer has to 
leave his craft to board another boat, go 
ashore, or even jump into the water, he can 
still take the radio and can communicate. 

The SDPD boat patrol started in 1985. 
The PWCs arrived in 1996. (The headsets 
were put into service in 1998.) PWCs have 
a dry weight of almost 600 pounds, and they 
take a bit of skill to navigate. With 120hp, 
they can move through the water as fast as 
60mph, These watercraft are extremely fast 
and powerful, but they can also maneuver 
quietly and unnoticed in places where a 
larger boat could not. Once they make a 
stealth approach to a location and discover 
an illegal activity, they can call in larger 
boats for backup. 

“We've been involved in boating accidents 
resulting in death, drunk boating accidents, 
smuggling—just about everything,” Barrett 
said, “We also see things happening on land, 
such as car accidents, which we can call in.” 

The field of operations for the SDPD 
PWCs is not limited to the harbor. Barrett 
recalled a recent flooding in San Ysidro, 
south of San Diego, near the border. “My 
partner and 1 used these personal water- 
craft to patrol the streets that were six feet 
under, where the larger boats could not 
go,” he said. “We were able to stop loot- 
ing and rescue people who were sitting 
on their rooftops. We enjoyed that.” 


Down the coast 

Just south of Mission Bay, San Diego 
Harbor Police (SDHP) provides vehicle pa- 
trol services, like a municipal police depart- 
ment, in and around the parks and tidelands 
areas of San Diego Bay. SDHP also has to 
manage what happens on the water. To fur- 
ther that mission, a PWC team was created in 
the summer of 1997, 

Dave Fouser, senior police officer in 
charge of the Harbor Police Personal Water 
Craft Team, said that environmental con- 
cerns were one reason for creating the team. 

“The South San Diego Bay has shallow- 
water areas, and our big boats, which are 
basically fire boats, top out at about 
30mph and put out a hellacious wake,” 
Fouser said. The area is environmentally 
sensitive for species of terns and green 
turtles. “For environmental purposes, that 
area, being as shallow as it is and not used 
[commercially], gets a lot of jet skiers and 
a lot of water skiers. People try to use that 
as a recreational park. The speed limit 
down there is Smph, and prior to having 
the Jet Skis we were unable to enforce it. 

“Now, having these [PWCs], they’re fast 
enough that we can chase people down, 
stop them and advise them” both for edu- 
cation and enforcement, Fouser said. 

The six-member team consists of four 
regular duty officers, including Fouser, 
and two alternates. “We have two 


Kawasaki 1100 Jet Skis that we're using. 
We go oul in pairs, and we're just basi- 
cally working Fridays through Mondays on 
the Jet Skis. That’s when the traffic is increas- 
ing,” Fouser said. 

The PWCs are used more as enforcement 
tools than as rescue tools. Fouser said a 
PWC may be suitable for activities like drug 
interdiction as far as stealth, but it is less 
than ideal for boarding a boat. “The plat- 
form is very unique and very difficult. It’s 
a hands-on type of machine, and you run 
into specific problems when you're trying 
to pull alongside another boat,’ Fouser said. 
PWCs sit closer to the waterline, which can 
make it more difficult for an officer to get 
the drop on someone with his weapon. “I 
kind of liken it to being a motorcycle of- 
ficer on the water,” Fouser said. 

Like motorcycle officers, the PWC team 
found safe and efficient communications 
to be a challenge. The PWC unit first used 
hand-held portables, which got soaked in 
the water environment. Not only was this 
expensive, but the portables were hard to 
hear and had a limited range. From the 
southernmost reaches of the bay, the dis- 
patch centers are nearly 10 miles away. 

SDHP’s Shelter [sland Harbor Police 
Communications Center is located at the ex- 
treme seaward end of Shelter Island, near the 
harbor entrance. A secondary dispatch loca- 
tion is situated at San Diego International 
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Airport (Lindbergh Field). 

After several experimental tries, the PWC 
unit, working 
with Radio- 
Mate, devised 
a system it 
could use. 
Rather than a 
portable, the 
unit’s radios 
are the same 
Motorola ra- 
dios used in the Harbor Police patrol cruisers, 
but mounted in a foam-padded, watertight 
storage compartment under the PWC seat. 


The radio compartment is also the center of 
gravity for the craft, which minimizes vibra- 
tion of the mobile radio when the craft is 
moving through rough breakers. A radio 
cable runs to the steering column, where a 
jack for the RadioMate headsets is located. A 
thumb-activated PTT switch, located next to 
the throttle handgrip, allowing an officer to 
key the radio and control the craft. 

“The headsets had to be designed specific 
to our needs because they had to be water- 
resistant at least, if not waterproof,” Fouser 
said. Although an officer may not have to be- 
come completely immersed in the water, there 
is plenty of spray breaking over the bow of the 
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ski. “We come back soaked,” Fouser said. 

An in-ear earpiece and boom mic attach to 
a headband. The SDHP officers generally wear 
police caps, rather than helmets, and a cap fits 
easily over the band, Fouser said. “Having the 
earpiece works really well because we can hear 
all the radio calls. Prior to this, we were miss- 
ing a lot of calls,” he said, because the radio 
speaker was being drowned out by ambient 
noise. Like Barrett, Fouser noted that the pri- 
vacy afforded by the earpiece gives an officer 
covert dispatch information in the middle of a 
water “traffic stop,” such as background infor- 
mation on prior convictions. 

“In any application in law enforcement, the 
most important tool you have is your radio— 
even more than your weapon,” Fouser said. 

The PWCs are clearly marked “harbor po- 
lice” in large Jettering, and the officers all 
wear uniform-style wetsuits with departmen- 
tal patches. The signage and radio antenna 
are the only things distinguishing the police 
vehicles from pleasure craft, but this can be 
an advantage. 

“A lot of times, when we're going after 
someone who’s in violation, that we see skiing 
back and forth, they don’t realize who we are 
until we’re right on them,” Fouser said. 

The program has been “a learning experi- 
ence,” Fouser said, requiring the hammering 
out of proper uniform and procedures details. 
The headset piece of the PWC team equip- 
ment puzzle was put into place in the summer 
of 1998. 

“Our biggest hurdle was the radio commu- 
nications,’ he said. “We had everything re- 
solved up to that point, until we got hold of 
RadioMate. They resolved this problem for 
us, and now we’re fully functional.” 

In addition to enforcement, the SDHP PWC 
team has undergone some limited rescue train- 
ing, which has been particularly beneficial 
when combating the effects of El Nifio in 
Southern California, Fouser said. The Tijuana 
River along the U.S.-Mexico border is subject 
to flooding, which can cut people off from 
supplies, which previously had to be airlifted 
to those stranded by the rising water. PWCs 
can effectively fill this role in white water res- 
cue, Fouser said, and headsets make that job 
easier as well. “There again, when you're in a 
situation where you have rough water, you 
can’t just take your hands off the handlebars to 
key the mic,” he said. “We can be running 
60mph and still have communication with our 
dispatcher.” 


Summary 

Public safety officers continue to face dif- 
ferent environments. They must go wherever 
the felons go and wherever the people they’ve 
sworn to protect go. Small, personal vehicles 
help them to get there. Personal, portable com- 
munications systems ensure that wherever the 
pursuit takes them, they don’t go there alone 
but with real-time support. a 
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By Asif Malik 


Trunked 800MHz radio systems are often 
perceived as two-way communications pos- 
sibilities only for entities with a large num- 
ber of users. Unless a system uses at least 
three channels and a few hundred or more 
users, many believe that digital trunking is 
just not prudent in terms of cost and com- 
plexity. But do users really need to face high 
costs and confusing technology decisions 
with a trunked system? No. 

As system capacity becomes constrained 
while communications needs increase, many 
smaller public safety agencies, public works 
units and business and industrial radio com- 
munications users are thinking about 
switching from conventional systems to 
single-site 800MHz trunking. With adequate 
planning and training, small to mid-sized 
conventional radio users—as well as busi- 
nesses, utilities and agencies that have never 
used private radio—can make a successful 
transition to a single-site trunked system. 


Initial considerations 

Leading advocacies for 800MHz 
trunking are to increase channel capacity, 
improve the level of privacy and exert 
more control over the radio system, Op- 
erators of conventional radio systems 
who want to expand the number of users 
struggle because their channels are near ca- 


Asif Malik ts product manager for trunked rauio systems 
at Ericsson Private Radio Systems, Lynchburg. Va. 


pacity. They begin to look at trunking as a 
viable option because it supports signifi- 
cantly more users per channel than conven- 
tional radio. In some instances, a trunked 
system can support up to 300% more users 
over the same coverage area as a conven- 
ional system. Lack of privacy limits con- 
ventional systems when frequencies are 
shared by different groups of users. Also, 
operators don't have the same control over 
who uses the system—and when— as they 
do with trunked radio. When Jimitations be- 
come severe, operators consider moving to 
trunking. 

As radio users investigate trunked sys- 
tems, they sometimes are overwhelmed by 
the technology. Advanced features, more 
components and sophisticated software 
make installation and maintenance more 
complex and costly than with conventional 
radio. However, the increase in cost is justi- 
fied by such features as group and individual 
calls, emergency calls, fast channel access 
and failsoft trunking. Advanced systems add 
remote programming capabilities, telephone 
interconnect, activily logging and other fea- 
tures. Trunked systems also come in a vari- 
ety of frequencies—800MHz, 900MHz, 
VHF and UHF bands—making selection 
more difficult. 

Aside from these considerations, radio 
users face other decisions: How complex 
of a system do we need? Should it be 
configured for wideband (25kHz) or nar- 
rowband (12.5kHz)? What hierarchies do 
we set up for subfleets and fleets? 
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Some small-town public safety agencies and small businesses believe trunking 
means ‘big system.’ Single-site trunked systems can offer advantages over conven- 
tional networks for small to mid-size service providers and dedicated systems. 


Making the move 

The move from conventional to trunked 
is made less challenging when the buyer, 
working in conjunction with the radio dis- 
tributor or reseller, selects a system that can 
meet his needs but doesn’t contain a great 
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deal of complexity. 

Smaller operators (defined as 100 to 600 
radio users) now have more to choose from 
in entry-level trunked systems, which do not 
have the rich feature set found in bigger 
trunked radio networks. Manufacturers and 
dealers are developing systems that allow 
smaller customers on a limited budget to 
take advantage of trunking technology. Cus- 
tomers can simplify their choices by select- 
ing a system that contains a pre-configured 
package of standard features necessary to 
operate a successful trunked network. The 
alternative—picking and choosing from a 


large menu of options—can make system se- 
lection and installation more complex than 
is necessary. 

Public safety agencies, public works de- 
partments, utilities, businesses and others 
shopping for an 800MHz trunked radio sys- 
tem should look for a feature package that 
contains all the core benefits of trunking: 
fast access, emergency call and system 
redundancy. 

p> Fast access—Fast channel access time 
contributes to system efficiency and is one 
of the biggest advantages over conventional 
radio. In any trunked system, the time be- 
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tween pushing the talk button and getting 
an available channel should be less than half 
a second. High-speed digital signaling over 
the control channel in 800MHz systems vir- 
tually eliminates delay in obtaining a chan- 
nel assignment. 

p> Emergency response—The ability to 
handle emergency calls quickly and effi- 
ciently is another key to trunked systems, 
particularly for public safety and law en- 
forcement applications. When the user ini- 
tiates a call with the emergency button on 
his radio, the request is assigned immedi- 
ately to a free channel, and if all channels 
are busy, it goes to the top of the queue. 
Emergency group notification alerts all us- 
ers in the group of the emergency request. 

> Redundancy—Trunked systems differ 
in their redundancy, or ability to continue 
operating in the event of a failure in any part 
of the system. Some continue to operate in 
trunking mode, even if the site controller or 
several repeaters go down. Others revert to 
conventional mode if a controller fails. Ra- 
dio operators looking for an 800MHz 
trunked system should consider redundancy 
factors. 

System capabilities and features represent 
only part of the equation in selecting and 
installing the right basic trunked system. 
Smaller customers, who might not have the 
time, budget or technical resources to handle 
each phase of system design and purchase 
without assistance, can call on consultants, 
dealers and manufacturers for help. Particu- 
larly, dealers who have undergone training 
and certification from the manufacturers of 
the systems they sell can be an invaluable 
source of information for customers pur- 
chasing and installing a trunked radio sys- 
tem for the first time. 


Getting up and running 

After the system Is selected, propagation 
engineering studies must be undertaken to 
help make channel usage as efficient as pos- 
sible. As with any radio communications 
system, coverage is the highest priority. 
Conventional radio operators converting to 
trunked, as well as customers installing their 
first system, should take advantage of 
computer-aided RF propagation analysis to 
plan the best possible radio coverage. 

The next key consideration is tower site 
selection. With the entire system covered 
from one tower site, the location of that site 
is crucial. Several software packages for 
modeling radio signals are available to pre- 
dict system coverage and signal strength 
from each of the proposed tower sites. 

Once the site is selected, the dealer and 
the manufacturer must complete the instal- 
lation, which can be done in a week for some 
single-site 800MHz systems. Testing and 
training are the final phases before the 
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operator is ready to begin using the new sys- 
tem. Users new to trunking often have to 
adjust to differences between the two types 
of radio systems, When the user pushes his 
talk button, for instance, he must get accus- 
tomed to listening for the tone that indicates 
that a channel is ready. 

Various levels of operational support 
are available from dealers and manufac- 
turers, ranging from basic maintenance, 
which provides repairs on equipment and 
technical support over the phone, to a full 
level of on-site support for customers 
with large networks requiring extremely 
short response time. 

Smaller customers—even those new to 
trunking—aren’t likeiy to need the highest 
levels of maintenance, but they should con- 
sider a basic maintenance contract to take 
advantage of the expertise available from the 
manufacturer. 


Satisfaction with the choice 

Customers using an 800MHz trunked 
system for the first time should experience 
immediate improvements in channel capac- 
ity and efficiency. As communications needs 
grow, system expansion is possible. And as 
technology advances, software upgrades 
keep existing 800MHz systems up to date. 

The demand for mobile data has also in- 
creased among smaller, single-site users. 
Data communications capabilities greatly 
increase the usefulness of a trunked radio 
system by allowing access to computer- 
based applications. Whereas the addition of 
mobile data once required expensive new 
studies, planning and equipment, modern 
800MHz trunked systems make the task 
much more manageable. 


Help is available 

The major manufacturers of trunked ra- 
dio systems, as well as radio dealers and 
resellers, are eager to accommodate smaller 
radio system operators and potential new 
customers who previously thought a trunked 
system was beyond their reach. Last year, 
for example, Ericsson Private Radio Sys- 
tems introduced its EDACS Connect system 
to enable conventional users to migrate to 
trunking more easily than if they purchased 
an EDACS system with a full feature set. 
EDACS Connect was introduced in the 
800MHz band to take full advantage of digi- 
tal communications technology. 

New and smaller radio customers no 
longer have reasons to feel shut out of the 
advancing wave of radio communications, 
As frequency issues become more difficult 
to deal with, the lure of trunked radio and its 
inherent efficiencies becomes greater. For- 
tunately for radio customers, the process 
of moving to trunking these days is easier 
than ever. a 
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Analog multiplex systems: 
The basics 


Part 2 — Technicians need familiarity with modem circuitry, signaling formats and 
proper signal levels when servicing multiplex systems. 


By Jeff Ashley 


Today’s two-way radio field technicians 
have increased responsibilities that extend 
to maintenance and installation of multiplex 
equipment. As such, they encounter termi- 
nology and a variety of circuit configura- 
tions that are foreign to the two-way 
industry. 


Four-wire & two-wire circuits 

Most communications circuits are de- 
signed to send and receive information, of- 
ten at the same time. Analog multiplex 
(mux) systems accomplish this full-duplex 
operation through use of a four-wire (4W) 
mux modem. The modem has separate trans- 
mit and receive circuitry, providing isola- 
tion between the two. The term 4W comes 
from the number of VF wire connections 
made to the mux channel modem. Because 
the MOD and DMOD are balanced connec- 
tions, each requires two wires, totaling four, 
hence the term 4W. (See Figure | below.) 


Ashley is a communications technician in Los Angeles. 


In the case of a telephone instrument 
or other nve-wire (2W) device, the trans- 
mit and receive signals are carried on a 
single, balanced pair of wires. A 2W cir- 
cuit must be converted to 4W when being 
applied to a transport system having sepa- 
rate receive and transmit circuitry. This 
conversion is accomplished through a 
2W/4W hybrid circuit that is a three-port 
transformer arrangement. The telephone 
connects to the 2W port, while the mux 
modem connects to the 4W receive and 
transmit ports. 


Signaling—in-band & out-of-band 

Circuits usually require supervisory in- 
formation (signaling) to be transmitted 
along with VF. The two basic signaling 
types used in frequency-division multiplex- 
ing (FDM) systems are in-band and out-of- 
band signaling. 

In-band signaling occurs when supervi- 
sory information is sent within the normal 
300Hz to 3,400Hz circuit passband. Using a 
subscriber telephone circuit as an example, 
a 2.600Hz tone can be sent from the far-end 
mux channel to the central office (CO), 


indicating the phone is “on-hook.” When the 
phone is taken off-hook, the 2,600Hz signal 
is dropped. The CO equipment senses the 
absence of the tone and sends dial tone back 
out to the far-end. 

In the case of remote base station key- 
ing, a 2,175Hz tone is frequently used. 
Presence of the tone activates the trans- 
mitter. The 2,175Hz signal is present for 
the duration of the radio broadcast to 
maintain the radio push-to-talk (PTT) 
function. The tone is within the normal 
VF passband of the mux circuit and is 
therefore considered in-band signaling. 
Because the tone is present during the en- 
tire broadcast, the tone must be notched 
out prior to the base station exciter stage, 
or it will be transmitted out over-the-air 
along with the voice. 

Out-of-band signaling is achieved by 
moving the signaling tone frequency out- 
side the 300Hz to 3.400Hz VF passband (but 
still within the 4kHz channel slot). A com- 
mon example of this is the use of a 3,825Hz 
signaling tone. 

Out-of-band signaling can also be accom- 
plished by re-insertion of the suppressed 
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Figure 1. 2W/4W hybrid. (Signaling circuitry is not shown.) 
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Figure 2. E-lead and M-lead signaling 


carrier from the mux modem’s first bal- 
anced modulator stage. Raising and drop- 
ping the level of the suppressed carrier 
on one end of the circuit can activate and 
de-activate signaling functions on the far- 
end. In this case, the signaling frequency 
will be located on the extreme edge of 
the allotted 4kHz channel slot. 

Carrier leak is a term relating to the 
amount of residual suppressed carrier left in 
the mux modem transmit signal when the 
suppressed carrier level has not been raised 
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for signaling. Since this carrier level can 
be detected and used in the signaling 
scheme, it is important to keep it sup- 
pressed as much as possible to prevent 
“falsing” when signaling is not activated. 
Often, the mux channel modem will have 
an adjustment for minimizing carrier leak 
when signaling is not activated. 


Signaling—E- & M-leads 
The mux modem connections that relate 
to signaling are the E- & M-leads. The E- 


VANTENSIN 
SPECIALISTS 


30500 Bruce Industral Pkwy 
Gleveland;Ohio44139-3996 


Wweallentele.com —~ 


aes est ME 


Circle (30) on Fast Fact Card 


goes to... 
saa 


lead connection is dedicated for receive sig- 
naling use, while the M-/ead is for transmit. 

Typically, the mux modem transmits 
signaling to the far-end when a voltage is 
applied to its M-lead connection. The far- 
end modem detects the signaling and ac- 
livates its E-lead. Usually, the mux modem 
is equipped with an E-lead relay that sup- 
plies external supervisory equipment with a 
dry set of relay contacts. 

Figure 2 above offers an example of E 
& M signaling. A radio dispatch console 
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is connected to mux so that when the console 
operator wishes to key up a hilltop transmitter, 
a button on the console is pressed. This applies 
a voltage to the mux channel M-lead connec- 
tion, causing the modem to send M-lead sig- 
naling out to the hilltop mux via microwave. 
The coordinate mux modem on the hilltop 
detects the M-lead signal and energizes its E- 
lead relay, The E-lead relay contacts close and 
apply a ground to the radio PTT line. The 
hilltop base station keys up, and the dispatcher 
can make the broadcast. 
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signal levels within an analog multiplex 
system. The term fest tone level (TTL) de- 
scribes the maximum signal level that 
should exist at any point within an ana- 
log mux circuit to avoid creating inter- 
modulation distortion components 
throughout the baseband. Test tone level 
is sometimes also referred to as test level 
point (TLP). 

Levels of “live traffic” can fluctuate 
greatly, depending on the circuit application. 
For this reason, they are not often a useful 
reference when making critical circuit level 
measurements and adjustments. Instead, 
maintenance personnel must inject an 
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external, constant-level test tone (typi- 
cally, 1,004Hz) into the circuit. However, 
this is an intrusive method that disrupts 
normal circuit operations. As circuit gain 
and loss tests are performed, levels ex- 
ceeding expected values are referred to as 
hot, while those which are low are re- 
ferred to as either ow, cold or long. 

As shown in Figure 1, TTL for a 2W cir- 
cuit in the transmit direction is OdBm, which 
produces a —16dBm level at the mux MOD. 
If +7dBm is delivered from the mux 
DMOD, it should produce a receive level of 
—2dBm on the 2W side of the hybrid. The 
standard test tone level for a 4W channel 
modem is —16dBm into the MOD and 
+7dBm out of the DMOD. 

In transmission systems, the term dBm0 
is frequently used to refer to the difference 
(in decibels) between TTL and the absolute 
level (in decibels relative to 1mW) being 
measured. For example, if a base station sta- 
tus tone that has an absolute level of 
—26dBm is applied to the MOD of a mux 
channel, the level is said to be “-10dBm0” 
at that point in the circuit. Another way to 
express this is to say the level at the MOD 
is “10dB below test tone level.” Assuming 
proper system alignment, this status tone 
will come out of the far-end mux DMOD at 
the same —10dBm0 level. Since TTL at the 
DMOD is always +7dBm, the absolute level 
(in dBm) of the status tone can be calcu- 
lated: +7dBm-10dB = —3dBm. Even 
though the absolute input and outputs levels 
of the MOD and DMOD are different 
(—26dBm vs. —3dBm) they both retain the 
same reference to test tone level 


(—10dBm0O). For this reason, the term dBm0 
is handy to use. 

The third and final part of this series will 
consider VF and HF connections to analog 
mux systems, as well as typical test equip- 
ment found in the analog transmission sys- 
tems environment. 


Analog multiplexing series 
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analog multiplex systems, 
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Business, utility and industrial radio users like to control their own 
communications networks. While the traditional SMRs grapple with 
expanding services and new technology, the large, industrial end-users 
often have creative applications for their private networks. 


By Emest Worthman 


Industrial users rarely make the head- 
lines in two-way news. Most of them have 
a high comfort level with this industry and 
know the equipment and technology well. 
They have been using two-way radio for 
years and find it an excellent private com- 
munications system, Often their service 
areas cross city, county and even state 
boundaries, and they may have hundreds 
of thousands of users. Industrial users are 
also an economic force to reckon with for 
both manufacturers and resellers, 

This article takes a look at what one of the 
nation’s largest utilities, a statewide provider 
of electrical power, is doing with two-way 
radio and peripheral technologies. 


Peeling back the covers 

Voice and SCADA (supervisory control 
and data acquisition) figure prominently in 
this utility’s communications applications. 
Utilities, in general, need automatic monitor- 
ing of sites such as power plants, pipelines 
and distribution centers. SCADA uses radio 
frequencies for such monitoring. 

This utility uses conventional and trunked 
two-way radio for communications and spe- 
cialty applications. (See Table | on page 


Worthman is contributing editor. 


44.) Its network is typical, providing wide- 
area coverage for mobile-to-mobile and 
mobile-to-base communications. Most of 
the utility’s yoice communications are 
open channel, with privacy sacrificed for 
wide-scale operability. 

Because the utility serves a large area, 
its radio system has more than 70 repeat- 
ers and 2,000 to 3,000 mobiles. VHF fre- 
quencies are used because their propaga- 
tion characteristics fit diverse topography. 
VHF also has superior range, helping to 
keep the number of necessary repeater sites 
to a minimum. 


Diversity—Not just for reception 

The utility uses a mix of mobile radio 
types. Some users need voice only, some need 
data, some require security and still others 
need multiple-frequency agility. Power of 
mobile units also varies greatly. In some re- 
gions, 25W mobiles work fine; in other areas, 
100W mobiles are needed. When the utility 
went to bid Jast time, it discovered that no 
manufacturer offered radios with all of the 
desired features to replace its aging GE Delta 
units. 

During the last round of upgrades, the util- 
ity wrote RFB specifications and invited all 
manufacturers to bid. The mobile specifica- 
tion included functions such as large channel 
capacity, alphanumeric display and a wide 
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operating frequency range (SMHz to 6MHz) 
because the repeaters are “wideband.” Most 
large manufacturers came back with mobiles 
matching part of the spec, but none could 
meet all of the requirements. The two major 
bid winners were Motorola, with the Spectra 
line for high-power installations, and: 
Kenwood Communications, with its TK line 
for the low-powered mobiles. Shortly after 
the bid was awarded, Motorola discontinued 
its Spectra line, and the order was replaced 
with Kenwood radios. Today, almost all mo- 
bility units used by the utility are Kenwood. 

Next, the utility looked at repeaters’ up- 
grades, Most of the original repeaters were 
GE Mastr II series with a broadband (SMHz) 
front end. Fortunately, these repeaters were 
capable of being upgraded to the Mastr II-E 
status by replacing the current component 
shelf with an aftermarket shelf and by install- 
ing a wiring harness from IDE. The decision 
to upgrade was approved, at a cost of about 
$2,000 per repeater. This gave extended life 
to an existing system, whereas total replace- 
ment would surely have been more costly. 


Future communications 

Most large private land mobile radio 
(PLMR) users, such as utilities, industrial 
companies and other businesses, make 
changes in phases, and this utility is no ex- 
ception. Its “drawing board” pictures a lot for 
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its next generation of communications. 

A must requirement for future equipment 
is security. This utility doesn’t have any secu- 
rity on its radio channels, not even tone sig- 
naling. This is about to change. 

Utility field workers sometimes collect 
money from customers. With unsecured com- 
munications, anyone with a radio can listen 
in when amounts, credit card or account num- 
bers are communicated to the office, possibly 
compromising both the customer and the 
employee. The current procedure to work 
around this is to use in-house codes over 
unsecured communications channels (much 
like the police “10-codes’) to relay instruc- 
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UTR is o registered trademark ol |.R. Johnson Company 


GAI-TRONICS 
CORPORATION 


A Salient 3 Company 
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Please contact us for more information on our complete line of Dispatch Solutions 


tions. At a minimum, this keeps radio listen- 
ers from knowing what is going on and can 
be relatively effective as long as the situation 
isn’t too complex. 

Typically, such security-sensitive situa- 
tions involve non-payment or late payment 
of utility bills, resulting in a shutoff being 
imminent or just completed. In these circum- 
stances, customers often want to pay the 
shortage immediately. For any number of 
circumstances, it may not be practical for the 
customer to do so, especially in rural loca- 
tions. So, it becomes an issue of getting the 
money and restoring service as soon 
possible. 


e 2 Year Warranty 
@ User/Installer Manual Included 
@ IA Quality and Support 


00SZAdI |SPOW 


000ZAOLI |®POW 


Voice: 888.254.9155 
Fax: 504.469.6170 


Website: www.gai-tronics,com 


Visit us at IWCE, Booth #1763 
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When service is terminated, the utility dis- 
patches an employee to the customer’s loca- 
tion. Once the money changes hands, the ser- 
vice technician restores service and reports 
back to the base. Sometimes the employee 
may be carrying several hundred dollars, af- 
ter completing several such jobs. 

Obviously, secured transmissions (or 
mobile data) are necessary. The utility is 
also sensitive to other situations (leaks or 
fires) that need to be kept confidential. 

This forward-thinking utility is also grap- 
pling with the eventual implementation of 
narrowbanding in the bands traditionally 
used by utilities. This will have an effect on 
the current infrastructures, especially the 
repeaters. 

This utility foresees VHF and UHF 
trunking as a possible technology to boost 
the capacity of some of its conventional chan- 
nels in more populous areas in the near 
future. 

In the more distant future, the utility fore- 
sees using a yet-to-be-defined “digital 
stream” to carry its diverse communica- 
tions including voice, data and control. 
Whether this digital stream will be part of 
the utility’s own system, part of a common 
carrier or a satellite system, is unclear to the 
utility’s managers. 


Mobile data 

The utility has been testing how effec- 
tively mobile data equipment and software 
can be used for control instead of communi- 
cations. If it works well, the company may 
integrate mobile data with automatic meter 
connects and disconnects. With mobile 
data, service connects and disconnects 
could be handled differently than before. 

As the service technician starts the day, 
data would already be downloaded to the 
service vehicle’s data terminal. The service 
technician would have all of the information 
necessary: the amount, the customer ID and 
the service required, Once the job is done, 
information would be sent back to the base, 
updating the records—all without a single 
transmission over voice channels. The service 
technician would collect the money and then, 
using mobile data technology, reconnect the 
service electronically. Furthermore, such jobs 
could be done on a real-time basis, through- 
out the day as well, without compromising 
either the utility or the customer. In the fu- 
ture, the service technician may even elec- 
tronically transfer the customer's funds. 

Although mobile data has many applica- 
tions, for this utility, customer service would 
be the first step. As software and hardware 
continue to mature, mobile data could even- 
tually be used to control any number of power 
functions, such as grid manipulations, load 
balancing, switching pumps and bringing 
motors on line. Other future mobile data 
functions include automated maintenance 
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So You Want the Best... 


Alexander's Premium Battery Line Features and Warranty 
Extended to All Communications Batteries 


Alexander Technologies’ communications batteries have all been 
upgraded to the same high quality standards as our Lexstar batteries, 
the industry's ultimate battery line. 


This means with every communications battery you get our patented 
weldable flexible circuit boards, short-circuit protection, high impact 
color-matched cases, the highest quality cells available, plus an 
unbeatable two year limited warranty. 


Alexander offers complete battery and charging systems for your 
business. The Optimizer, and Cheetah, chargers combine the latest 
technology and rugged design into chargers which condition and 
charge Nickel Cadmium, Nickel Metal Hydride and Lithium-Ion 
battery packs. Using these battery maintenance systems extends 
battery life, lowering battery usage costs. Alexander has over | ,000 
different adapters in inventory to accommodate most applications. 


Our 30 plus years experience in the battery and charger industry, and 
dozens of patents covering features from weldable flexible circuit 
boards to custom laser etching have revolutionized battery pack 
uniformity and reliability. 


Contact our Customer Service Hotline at (800) 247-1821 to place your 
order or request information or catalogs. 


LEXANDER. 
. TECHNOLOGIES, ING. 
1181--15th Street $.W, lll Mason City, [A 50401. MP (800) 247-182] Mb (515) 423-8955 MP Fax: (515) 421-7227 Web: wwwalexmfg.com Mf E-mail: alexcust@jumpgate.net 
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Table:1; Use of various frequencies and manufacturers’ equipment for power production, transmission and distribution applications. 


FREQUENCY BRAND 


VHF highband 


UHF band 


\QOOMHz 
(future. SCADA) 


Microwave bands: 
Q60MHz,° 2GHz, 6GHz, 
and as_ high. as 14GHz 


Motorola 


Motorola, 

G.E./Ericeson, 

Kenwood; 

Yaesu/Vertex 

and other assorted brands 


Motorola, 

G.E./Ericcson, 

Kenwood, 

Yaesu/Vertex 

and other assorted brands 


PURPOSE 


Used for limited communication between our dispatch centers in Wyo- 
ming, Utah and Oregon, and_our-major steam plants though our system. 
With this limited ability, employees can start to put plants and generators 
back on line.and bring the power grid back up. This is designed to be used 
ina total “black” condition: 


The VHF frequencies. carry the major communication for running day-to-day 
operations. Theyare used. truck-to-truck and truck-to-office (dispatch). We 
are in the process, of:finishing a conversion from base station operations 
to repeater operations. There. is.some controlling done on VHF frequen- 
cies. The major operation is customer load control for load shedding. 


The*UHF frequencies are used for repeater operations in the various 
plants throughout: the company. The frequencies are reused at each of 
the ‘plants in an attempt to conserve) frequencies. Many point-to-point 
links-are also done in the’ UHF band. UHF frequencies were used for our . 
first SCADA system. In response to the FCC rule changes, we are migrat- 
ing from the UHF systems to 900MHz systems. 


Motorola 
(some others, 
to a small degree) 


NEC, 

Farinon, 

Motorola, 

Harris 

and others. 

(At one point in time, every 


As it became available, we used the frequencies set aside for multiple- 
address system.(MAS) as the FCC set them aside. These systems give 
us control and display status of our lower-voltage substations. They are 
not used for any'type of line protection. 


The microwave: systems’ first and*major use is to provide a path to carry 
protective’ schemes, and’ systems for. the protection of the high-voltage 
lines.that Make-up the major power grid, the backbone of the system. As 
secondary functions, they also-cary data, voice circuits, load control and 
alarms, and controls of the major substations and generation plants. They 
are also the major points where we interface communications with other 


major manufacturer.) power companies. 


scheduling, crew assignments, substation 
monitoring and control, and real-time data 
collection, 

For now, some of this is done with SCADA, 
but SCADA is not as dynamic as mobile data, 
nor does it have the ability to cross platforms 
as easily. SCADA systems are mostly self- 
contained, using dedicated hardware and fre- 
quencies, so moving the function to another 
frequency band and technology requires re- 
placing sensor transmitters and antennas. In 
many cases, mobile data can be added to ex- 
isting networks. This utility envisions mobile 
data, in part, as either an adjunct or a potential 
solution to SCADA’s limitations. 


Need Remotes? » 


Welcome to the 21" century 

There are issues other than computer 
date interpolation that must be addressed 
in the next century. For this utility, visions 
include systems that can handle both voice 
and data simultaneously (referred to SVD), 
integrated AM/FM digital radios and 
bringing power line carrier (PLC) control 
oyer to a digital platform. 

But perhaps the most forward-thinking 
comment from this utility involves, in the not 
too distant future, the convergence of voice, 
data, SCADA, PLC and control in a small, 
hand-held PC (HPC) format. The system wil] 
be platform-independent and won’t matter 
which type of communication the user ini- 
tiates. The system’s artificial intelligence will 
take care of details. a 


DC Remotes 
DC Termination Panels 
Tone Remotes 
Tone Termination Panels 
Local Extensions 
Multi-Channel Remotes 


= Sars 


941 Hensley Lane = Wylie, TX 75098 
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Fuse protection 
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“mostfet design 


The ICT High Power Series power supplies are designed to operate al 100% continuous peak power and were buill to lake abuse. They 

feature a wide range, auto-adjusting input voltage of SOVAC to 270VAC wilh power factor correction, inlernal vollage control and diode 

protected output. The 40, 60, and 80 Amp models are available in desklop, LCD meter, rackmount and rackmount with meter. ICT offers 
a complete selection of over 300 power conversion producls. Get the power of ICT working for you and your customers. 

Amp Up 


( 


For great service, contact any of our distributors today. 
Visit our web site at: http://www.ict-power.com or call: (604)888-6304. 
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Intrinsically safe radios: 
What you should know 


Industrial environments where combustible materials are used or created by a manufac- 
turing process, and hazmat situations encountered during fire and rescue calls, require a 
radio that won’t become an ignition source. How ean you be sure that’s what you have? 


By Donald E. Koehler 
Se 


I have often been asked in my many 

years as a radio technician about the quali- 
fications of the “intrinsically safe radio. 
What makes a radio intrinsically safe? 
Who tests and certifies this type of equip- 
ment? Where is it used and required? Is it 
possible to rent these types of radios ?Can 
an intrinsically safe radio be repaired le 
gally? This article answers all of these 
questions and examines some additional 
circumstances when an intrinsically safe 
radio is required and where it won t help. 
The sidebar on page 50 provides Internet 
addresses for responsible agencies and 
regulations. 

A volatile working environment really 
is a matter of life and death, so if you 
even think you might have to deal with 
intrinsically safe equipment, please read 
and study this information and follow up 
with a survey of your radio applications. 

Let’s begin with the idea of “{ntrinsi- 
cally safe,” as applied to electrical equip- 
ment. Many people mistakingly inter- 
change the terms “intrinsically safe and 
“explosion-proof.” These are different 
classifications, using different standards 


OE ae 
Contributing Editor Koehler has more than 30 years 
experience in radio, telephony and computer clec- 
tronics. He has been teaching part-time at the a4 
versity of Alaska, Anchorage, for the last four years. 
His email address is afdek@uaa.alaska.edu. 


and engineering methodologies. Explo- 
sion-proof (or flame-proof) implies a con- 
tainment system or a sealed box. Drawing 
from 30 CFR Part 18, Section 504 of the 
National Electric Code and National Fire 
Protection Association Part 70, intrinsi- 
cally safe equipment can generally be de- 
fined as: 

+++ equipment and wiring which is in- 

capable of releasing sufficient electri- 

cal or thermal energy under normal or 

abnormal conditions to cause ignition 

of a specific hazardous atmospheric 

mixture in its most easily ignited 

concentration. 

Note the term, “energy.” Levels for 
temperature, voltage, current and energy 
storage, in joules, are well-defined as part 
of the testing and certification process. 
So, an intrinsically safe radio has either 
low-energy circuits, barriers to guard 
against ignition or both. 

An intrinsically safe radio must pass a 
series of tests as a prototype. It is tested 
again as a post-production item, and it is 
clearly marked as “intrinsically safe.” Cer- 
tification of equipment is an expensive 
process, and the tests deal with specific 


hazardous conditions. These hazardous 
designations come in a seemly bewilder- 
ing array of classes, divisions, groups and 
zones. Simply put, a “hazardous area” 
may contain: flammable or combustible 
§ases Or vapors; combustible dusts; and 
ignitable fibers or flyings (lint). 


Specific classifications 

Q Class I, Division 1 denotes a location 
where ignitable concentrations of 
flammable gases, vapors or liquids 
exist normally. For example, this 
would apply to a refinery unit under- 
going a refit or experiencing a fuel 
spill. 

QO Class I, Division 2 denotes a location 
where volatile flammable liquids or 
flammable gases or vapors exist but 
are normally inside closed containers. 


Table 1. Standards authori 
country. 


ties, by 
COUNTR 
Belgium 
Canada 
France 


Great Britain B 
Germany a 
Italy 

USA a ti 


AGENCY 
INEX 
CSA 
LCIE 


“so om 


1800 


Standard And Custom Batteries Manufactured by Multiplier, 
all designed to meet or exceed OEM specifications (Multiplier has produced custom battery packs 
for almost every type of wireless communication device commercially available). 


100 


The percentage of all Multiplier batteries tested. 


4000+ 


Active customers worldwide, including OEMs, carriers, distributors, government agencies, 
police departments, airlines, retailers, municipalities and military forces. 


27 


Years ago, Multiplier’s first customer made their first purchase 
(and is still an active customer today). 


1972 


The year Multiplier was founded by Walter Ullrich. 


1987 


The year Multiplier moved to its custom built production facility in Mt. Kisco, NY. 


35000 


Square feet of manufacturing and warehouse space added to Mt. Kisco facility. 


140 


People employed by Multiplier to maintain their offices in the United Kingdom 
and Paris to support their international business. 


800-642-2424 


The number to call for orders, information, service and catalogs. 


Ultiplier 


Multiplier Industries Corp.,135 Radio Circle, PO Box 630, Mt. Kisco, NY 10549 U.S.A. Ph: 914-241-9510 Fax: 914-241-1103 
Multiplier Ltd., Unit 1 Pilot Trading Est., West Wycombe Rd., High Wycombe, Bucks, U.K, HP123AB Ph: +44-1494-537493 Fax: +44-1494-446070 
www.multiplier.com 
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Production areas in a manufacturing plant 
are a typical case. 

Q Class I, Zone 0 denotes a location where 
ignitable concentrations of flammable 
gases, vapors or liquids are present all 
or most of the time. 

Q Class I, Zone 2 denotes a location where 
ignitable concentrations of flammable 
gases, vapors or liquids don’t normally 
exist, or if they do exist, only for a short 
time. 

Q Class If, Division | deals with ignitable 
concentrations of combustible dust that 
can exist in the air under normal operat- 
ing conditions. 


O Class II, Division 2 deals with combus- 
tible dust that is not normally in the air-in 
ignitable concentrations. 

Q Class Ill, Division 1 deals with easily 
ignitable fibers or environments where 
materials producing combustible flyings 
(lint) are handled, manufactured or used. 

O Class IM, Division 2 deals with locations 
where easily ignitable fibers are stored or 
handled. 

(This is a simplified breakdown. Refer 
to NFPA 70, the National Electrical Code 
or other appropriate standards for com- 
plete details.) 

Different systems are used in Europe and 
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automatic [ON///—edad timer switch 


for two-way radios, cellular phones .. . 


It’s convenient! 


LEAVE YOUR RADIO ON, UNATTENDED. 


It’s programmable! 


15 MINUTES TO 15 HOURS. 


It prevents dead batteries! 
... and protects your radio, too! 


FOR MORE INFORMATION, CALL 


1-800-458-3410 


Made in U.S.A. by ChargeGuard, Inc., Altoona, PA 
U.S. Patent 4,950,913 Foreign patents pending. 
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the United States to classify the type of hazard 
and whether the hazard is always present or 
present only in an emergency condition, such 
as a spill. The explanation of classifications 
given above is generic. You must consult the 
proper regulations for exact guidance. If you 
deal with radios in any of these environments, 
this type of documentation is a “must” invest- 
ment. If in doubt, you can consult with a safety 
professional, equipment manufacturer, local 
fire department or hazmat regulator. 

Compliance standards for equipment used 
in hazardous areas are set by governments. 
Many agencies, companies and organizations 
certify equipment for use in flammable, ex- 
plosive, hazardous or restricted areas. In the 
United States, the U.S. Factory Mutual Re- 
search Agency (FM), a testing and insurance 
firm, certifies radios, as does Underwriters 
Laboratory (UL). Other certification organi- 
zations are given in Table | on page 46. 

Note that each country has its own stan- 
dards, so certification in one country is not 
proof of approval or certification in the 
United States. Always check before purchas- 
ing or renting radio equipment, including test 
devices to be used in a dangerous environ- 
ment, that the certification of the equipment 
meets your specific requirements. 

It is possible, even quite simple, to rent or 
lease intrinsically safe radios by the day, week 
or month, One important point to remember is 
that all accessories, such as batteries, speaker- 
mics or headsets, must also carry an intrinsi- 
cally safe marking from an appropriate agency. 
If you use uncertified accessories, you do not 
have an intrinsically safe radio system, Intrin- 
sically safe batteries usually cost more than 
batteries that fit the regular service series of the 
radio. It is not about cost, it’s about worker 
safety. 


Repair requirements 

I am often asked, “Can I repair an intrin- 
sically safe radio at my shop? Do I have to 
have a government license?” The safest, re- 
sponsible course is to contact the certifying 
agency or the manufacturer for these details. 
Some equipment types do require special 
training from the factory for proper mainte- 
nance of the radio sets. Most intrinsically safe 
radios also require periodic inspections and 
maintenance to retain their rating. The certi- 
fying agency, such as FM or UL, will have 
the final say about repairs. ] am not aware of 
any Government license requirements for in- 
trinsically safe equipment repair activities in 
the United States. 

An additional clarification of a common 
question: Why don’t you see large quan- 
tities of mobile radio sets being certified? 
The vehicles they would go into, usually 
gasoline-powered, preclude the rating. There 
are too many ignition point sources. One 
possible exception would be mobiles used on 
diesel-powered refueling trucks. 


| SPS-SERIES DISPATCH Biel eur-wile tt 


a comprehensive line of integrated furniture [ugk ielreyicw-tomel0 me] ce) 2 


The Dispatch Products SPS series is designed to 
provide the Communication System Planner with a 
complete line of flexible base and stacking panels 

along with ergonomic accessories that can be integrated 
with communications control turrets, computers, 

monitors and other surface and rack mounted equipment. 


INNOVATIVE 

Universal stacking of panels and turrets 
Rear access 

Modular design 

Cost effective 


FLEXIBLE 
Designed to adapt to changes quickly and easily 
No special tools required to reconfigure or expand 


FUNCTIONAL 

Performance and productivity is enhanced by 
creating an environment suitable for 24 hour 
high stress operations. 


AFFORDABLE 

When the initial purchase, installation, 
reconfigurations and expansions are totaled, 
the real value of the SPS Series is apparent. 


DISPATCH PRODUCTS COMPANY 


1400 E. Hanselman Road * Angola, IN 46703 
Tel. 219-665-7961 * Fax: 219-665-7213 
E-Mail: disprod@fwi.com 
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electro-explosive devices (EEDs) is usually 
banned. In these situations, intrinsically safe 
certification is irrelevant; measured level of 
RF is the key factor. You must be able to 
calculate power densities in watts per square 
meter (W/m?) for your equipment if you plan 
to service this market. Check with your local 
public safety or fire authorities for the 


pertinent regulations in your area. 


Summary 
Intrinsically safe radios cost more to 
purchase, use and maintain. They are not just 
a “good idea.” There is a legal requirement to 
use these systems in hazardous areas. 
Safety is the supreme cost factor. 


Underwriters Labs: 
www.ul.com/hazloc/techsummary.htm 


Canadian standards: 
www.ul.com/hazloc/ref/canref.htm 


Federal Mining Safety “Intrinsically safe” testing standards 
199.115.12.200/regdata/msha/18.68.htm 


National Electrical Code: 
NFPA 70: National Electrical Code 


Softbound version, Item No, PY-70-96SB $46.75 

Looseleaf version, Item No. PY-70-96LL $54.50 

NFPA 70: National Electrical Code, 1993 Edition 

Item No. PY-70-93SB $46.75 

To check current prices or to order these standards in the United States, 
call toll-free 800-344-3555. 


Using an Internet search engine with the keywords “intrinsically safe,” 
“Factory Mutual,” “intrinsically safe testing,” “29 CFR,” “30 CFR” and 
related phrases should yield plenty of additional reading for the technician 
or salesperson who desires more expertise on the subject of intrinsically 
safe radios. 


RF ignition 

Intrinsically safe radios are not a guaran- 
tee of safety in every workplace. In many haz- 
ardous areas, the RF emission produced by 
the radio set is the danger. Use of a radio 
transmitter around explosives, squibs and 
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Individual System Matrix Recalculation 
Area Reliability Analysis and Mapping 
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More Interference Algorithms 


And RadioSoft Delivers! 


ComStudy 2.0 is available as a 15 day 
evaluation: call 888.RADIO95 (USA) 
or 904.426.2521 or check our website: 


www .RADIOSOFT.CcOM for details. 


Aggressively Priced! 
Special pricing for all current users of 
propagation software and overlays! 
RaDioSort 18 A CUSTOMER FRIENDLY COMPANY 
10S W. KNAPP Avenue, EnoewaTer FL 32132 

Visit us at IWCE, Booth #468 
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Mobile workforce automation 


The combination of vehicle tracking 
and real-time mobile data allows an 
itinerant workforce to function without 
constant return trips to a central office. 


By Brett G. Lim 


Automatic vehicle location (AVL) systems 
using the Global Positioning System (GPS) 
are rapidly becoming a necessity for govern- 
ment agencies and businesses with vehicle 
fleets. The declining price of GPS equipment, 
coupled with the development of a variety of 
wireless communications options, make AVL 
systems more accessible. To really take ad- 
vantage of technological advances requires 
adding mobile data technology to AVL sys- 
tems to create an efficient mobile workforce 
fleet. 

The South Coast Air Quality Management 
District (AQMD) serves as the air quality 
regulation and enforcement agency for an 
area of 12,000 square miles covering four 
counties in Southern California. By monitor- 
ing and inspecting 31,000 commercial and 
industrial facilities in Los Angeles, Orange, 
Riverside and San Bernardino counties, 
AQMD inspectors enforce pollution emis- 
sions levels to maintain environmentally 


worst smog problem in 
the United States. 
AQMD has a team of in- 
spectors that is respon- 
sible for visiting sites 
around the district to 
ensure compliance with 
environmental stan- 

dards and to respond to 

complaints. 

With a jurisdiction 
of this magnitude, ve- 
hicle fleet monitoring 
and driver communi- 
cation was a logistical 
and efficiency night- 
mare. AQMD came to 
Radio Satellite Inte- 
grators (RSI) for help. The solution was to 
implement a sophisticated and comprehen- 
sive vehicle tracking and wireless mobile data 
system. 

“We have combined several technologies 
into the transportation portion of the AQMD 
solution; the Global Posi- 


tioning System, wireless 
data technology and a geo- 
graphic information system 
(GIS),” explained RSI Presi- 
dent Jonathan Michels. 
“These integrated capabili- 
ties have the flexibility to 
accommodate complex 
projects like AQMD.” 
RSI equipped the 
AQMD vehicle fleet with 
an integrated system com- 
prising a V-Track AVL 
system, the Mobile Navi- 
gator, and a suite of cus- 
tom applications called 
the Mobile Inspector. 
Communicating through 
a wireless data network, 
the transfer of information between each 


data to allow base dispatchers to know the 
precise location of the fleet in real time as 
well as to provide in-vehicle data for naviga- 
tion. The tracking unit also relays other data 
between vehicles and the base station, such 
as messages, database queries and email. A 
“black box” on each vehicle contains a GPS 
receiver board, a micro-controller and an RF 
transceiver. In the AQMD system, a 
BellSouth Wireless Data transceiver is used 
to communicate all of the mobile data be- 
tween vehicles and the base station. Dispatch- 
ers can ascertain the location of each vehicle 
on demand, or at a configurable polling rate, 
Vehicle location accuracy varies, depending 
on system configuration, but location can be 
as accurate as a few meters. 

“We looked at our communications op- 
tions, and a wireless data service provider like 
BellSouth Wireless Data was best suited for 
this application.” Michels said. “[AQMD’s] 
Jurisdiction is too expansive for conventional 
two-way radio, and cellular would have been 
unnecessarily costly.” 

Wireless data services such as BellSouth 
Wireless Data offer coverage throughout 


healthy air-quality standards. The combina- 
tion of 14 million people, 9 million automo- 
biles and a barrier of mountains leads to the 


vehicle and the base station, allows the mo- 
bile inspector and central database to work as 
one cohesive unit. The tracking unit uses GPS 


Lim is marketing and sales manager for Radio Satellite 
Integrators, Torrance, CA, www.radsat.com, 
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Hey! | want to know something. 
Why is it that when I’m in a store, my cellphone won't 


work... huh, why is that. Huh? Why? Why? 


For CDMA operators, some situations are less than 
ideal. Office complexes, campuses, hospitals, stadiums, 
shopping malls and tunnels are among the environments 


that can make consistent coverage a problem. 


Good news! Now you can achieve consistent coverage, 
reduce churn, provide clear messages and control cost 
with Celwave's new Intelli BDA”. 


This single-channel bi-directional amplifier is designed 
specifically for CDMA PCS, Compact and powerful, 

it is available for frequencies from 1850 to 1910 MHz 
and 1930 to 1990 MHz. 


Featuring a minimum gain of 65 dB, the Intelli BDA 

s rich in features that make operation easy and highly 
st-effective. Optimum selectivity is achieved by the IF 
ring technique. With an internal microprocessor for 
ernal tuning and control functions that provide 

ility and simple expansion. 


s nifty unit, with its RS232 port, real-time clock with 
tery back-up, also incorporates flash memory to 
make software and configuration changes a breeze. 
DIP switches permit synthesizer tuning when remote 
tuning’s not available. And special provisions prevent 
nauthorized tuning. 


The new Intelli BDA from Celwave. 

Everything you need to prevent dropped calls, avoid 
lost revenue, and keep your system’s messages clear. 
For additional information, call us at 1-800-CELWAVE. 


Visit us at IWCE * Booth #519 Don't settle for less than the Intelli BDA. 


CELWAVE 


DIVISION OF RADIO FREQUENCY SYSTEMS INC. 


The clear choice 
in wireless. 


2 Ryan Road, Marlboro, NJ 07746-1899 » Phone: 1-800-CELWAVE * Fax: 732-462-6919 * Outside U.S.: 602-252-8058 * Fax: 602-417-2124 » www.celwave.com 


Intelli BDA is a registered trademark of Radio Frequency Systems, Inc, ©1999 Radio Frequency Systems, Inc 
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most metropolitan areas in the United States. 
Using its data-only network, BellSouth 
Wireless Data can optimize its channels and 
data throughput over immense areas for a 
much smaller cost than regular cellular ser- 
vice. 

The navigation software, running on an in- 
vehicle laptop, also uses the onboard GPS 
data and provides the inspector with desired 
in-vehicle navigation information, such as 
site locations, addresses, and current location, 
as shown in Figure | on page 54. The inspec- 
tor works as the interface between the field 
unit and the central database and also enables 
applications like wireless Internet-enabled 
email, an automated daily activity log and 
real-time SQL queries on the District’s Ingres 
database. RS] pioneered sophisticated wire- 
less query agents for SQL database access. 

Systems can be designed using a variety of 
communications modes, ranging from two- 
way radios to commercial satellite networks. 
The communications infrastructure varies, 
depending on what is available and cost-ef- 
fective, given the needs of the client. If a 
customer has a fleet with an adequate exist- 
ing radio system, that legacy system can be 
adapted to send all of the data. This way, the 
customer does not have to pay for wireless 
service charges or for the respective trans- 
ceiver. In the AQMD project, the coverage 
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Figure 1. The inspection function provides navigation and central database information. 


area of the inspectors is too large for a radio 
network, and the wireless data charges are 
negligible in a cost-benefit analysis anticipat- 
ing increases in productivity, efficiency and 
inspector safety. 

At the base station, vehicle locations are 
displayed on customized software running on 
a GIS-equipped mapping and display station 
PC. This computer is responsible for running 
the customized GIS, which displays data col- 
lected from the field units by the communi- 
cations controller. This system uses a power- 


ful GIS, ESRI's ArcView, as the basis for 
display and analysis, giving the user the capa- 
bility to perform complex “spatial query” 
operations that take advantage of the geo- 
graphic referencing of both the data collected 
and the base map (see Figure 2 on page 56). 
Vectorized maps allow the user to analyze 
space and time components in their entirely. 
Query capabilities are virtually unlimited and 
include route conformance analysis, schedule 
compliance (using actual time and position 
relative to planned schedule) and route 


Let's talk choices. 


Programmable, reliable, completely customizable. The Midland” Titan by Intek Global 
is the most versatile two-way radio on the market. Plenty of choices: 320 channels. 


9 scan types. 9600 ba 
With Titan, the choice is yours. 


HSM. tntck Global Corporation 
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1. 2.5 kHz channel stepping. 12. 


Visit us at IWCE, Booth #1003 
May 1999 


/25 kHz channel spacing. 
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Advanced Battery Care - Plain and Simple 
The |(@=" delivers speed and flexibility. 


| 
t p ig 
; , 


Programmable Power and Flexibility 
Without the Programming Effort 


Kach of five battery test stations is programmed 
via bar code to test and refurbish the battery 
with unrivaled speed and accuracy. Enough 
flexible control and charge/discharge power for 
batteries with ever-increasing capacities and 
changing chemistries. 


Simplicity of Operation 


1: Scan the battery test code. 


2: Periodically check the printer 
and pull “test reports.” 


3: Use the reports to pull batteries 
for re-use or rejection. 


Affordable Expansion 


The IQte2 system networks up to 80 batteries on 
one RCU and printer. A significant battery care 
program at affordable prices. 


Contact 9454 Waples Street 

iTECH San Diego, CA 92121 
800-233-6868 option 2 
619-458-1500 ext. 2102 


www.itecheng.com 
iTECH (Intelligent Technologies) is the leading supplier of OEM battery test systems in a 
the portable product market. Other iTECH products are available under the Motorola, @ 


Telepower, LXE, Teklogix, Federal Express and Greenlee Textron brands. 
All trademarks are registered to their respective owners. 
® 


©1999 Intelligent Technologies LLC. The TECH logo and IQten pe So eI i SD 
logo are registered trademarks of Intelligent Technologies LLC. Made in USA. Intelligent Technologies 
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Figure 2. The navigation function uses GIS-based mapping to navigate and pinpoint 


locations. 


optimization. This additional integration in- 
creases the value of the system to the user. 
GIS mapping technology enables the user 
to view, follow, manipulate, log and analyze 
any variety of real-time spatial vehicle loca- 
tion information. The location data is trans- 
ferred back to the base station in data packets 


with unique inspector identification and GPS 
time tags. All data is compressed in real ime 
using proprietary algorithms to maximize 
system performance and minimize data trans- 
fer costs. 

Prior to swilching to a wireless system, 
AQMD’s inspectors were required to return 


Base Station/ 
Repeater 


eiaaes 


Compact Repeater 
(ee 


RTF Repeater/Base 
——_—_—_—_— 


DUSANDS 


to headquarters (for some, a two-hour drive} 
just to receive work assignments and to ac- 
cess information. Now, inspectors can work 
entirely away from the office and can send 
and receive email, access corporate and cus- 
tomer information databases, receive work as- 
signment dispatches and navigate Lo destina- 
tions, all from their in-vehicle laptops. 

This technology is being used now by 
culling edge agencies and companies, but 
soon any outfit with a vehicle fleet will need 
AVL and mobile data to stay competitive. 
Versatility will be a checkpoint for imple- 
menting an AVL system. Rather than a single 
“boxed” tracking 
solution for every 
application, a 
more efficient ap- 
proach is to have 
a basic system 
that is customized 
to fit each 
customer's spe- 
cific needs. 

RSI has more 
than 60 systems 
in place world- 
wide, inluding applications for public safety, 
postal, courier services, military, utilities, ar- 
mored vehicles, vessel tracking, and regional 
and long-haul trucking. a 
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What is it? Pea nin 
Thousands have found that with 
DX Radio Systems’ products you 
get this and much more. The 
MILLENNIUM line by DX Radio 
Systems gives you Repeater/ 
Base stations, full trunking 
systems (LTR & MPT 1327 
formats), DX6000 & DX4000 
© Paging Transmitters, and the 
', “Compact” Repeater. You'll have 
' the peace-of-mind that the 
systems will operate at top 
performance, minimizing your 
/ downtime, if there is any downtime. 
DX Radio gives you state-of-the-art 
technology to insure you can perform 
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“COMING THROUGH 
LOUD AND CLEAR’ 


¢ Wattmeters 


Telewave, Inc. delivers 
high performance 
everytime, everywhere. 


¢ Combiners 


We bring 26 years of product 
and system design experience 
to the table for every customer, 
large or small, worldwide. 


With a full line of standard 
products, and custom designs 
available for special projects, 

our support of Public Safety, 

Government, and Business 

systems is second to none. 


Contact Telewave today at 
1-800-331-3396 and discuss 
your system requirements 
with our sales engineers. 
Or visit our website at 
www.tfelewave.com 


Visit us at WCE, Booth #1021. 


TELEWAVE, Inc’ 


Wireless Communications Manufacturers Since 1972 
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interconnection 


Don’t get the interconnection blues. 

Get the right interconnection agreement with your 
local exchange carrier. Upgrade your paging 
terminal to establish SS7 capacity, if that’s 
what you want. Otherwise, protect your right 
to maintain multifrequency (MF) signaling. 


By Vic Jackson and Robert Schwaninger Jr. 


As B.B. King would belt if he had gone 
into paging rather than entertainment: “Got 
the low-down interconnection blu-u-es...” 
wails the guitar known as Lucille. The riffs 
would bang off the strings like high-speed 
digitized data, tripping across a tandem 
switch; and the King, a.k.a. B.B., would 
search for a rhyming couplet that speaks to 
the soul of a trunk signaling protocol. 

For those who have chosen paging over 
playing the blues, the question of whether to 
adopt SS7 interconnection has plunged them 
into the muddy waters of dealing with the 
local exchange carrier’s (LEC) newest agenda 
to force touted upgrades on paging compa- 
nies. The first test to determine whether a 
paging carrier is ready to deal with the LEC’s 
request for the new interconnection method 
is to ask if the carrier can spell SS7. If it can 
get it right on the first try, we’re rockin’. 

But a number of carriers that are well 
qualified in the wireless world wouldn’t 
know an $$7 if it were on the blue unitard of 
a superhero. They have a vague idea that SS7 
is some telephone company digital trunk sig- 
naling protocol. But what that protocol means 
to them is wholly unknown. And although 
SS7 is used for many two-way wireless offer- 
ings, it has been slow to be adopted by the 
paging industry. 

The situation that’s causing paging com- 
panies to begin to migrate from older inter- 
connection methodologies to SS7 is a change 
in the law. In 1996, Congress changed the 
way LECs and paging carriers would treat 
the termination of traffic from the LECs to 
the carriers’ terminals. Congress’ change in 
the important relationship of debtor/creditor, 
between the LEC and the paging carrier, si- 
multaneously altered the status of terminals 


Jackson is president of Vic Jackson Interconnection 
Services of Okemos, MI; Schwaninger, MRT’s regula- 
tory consultant, is the principal in the law firm of 
Schwaninger & Associates, Washington. He is a member 
of the Radio Club of America. 


and, in effect, turned them into central office 
switches. Since the advent of this watershed 
event, carriers are slowly looking at their con- 
nectivity and deciding whether it is time for 
a hardware change. 

The multifrequency (MF) signaling used 
on most paging trunks is a 30-year-old tech- 
nology. And as with all technology, intelli- 
gent operators have to decide whether an in- 
vestment in new technology is appropriate. 
One could do as Blind Lemon Jefferson does, 
and just look the other way, but there are 
times when a smart operator considers his 
options. 

Enter $S7, a.k.a. Signaling System 7, the 
cool, new form of connectivity that has 
stepped into the spotlight like Memphis 
Millie cranking it up to shake it down. Actu- 
ally, SS7 has been around for quite some time 
by telecom standards. The telephone compa- 
nies came up with it as a way of connecting 
all the dots in the wireline infrastructure, for 
the specific reason that they were trying to 
make more money. SS7 was designed to de- 
liver higher efficiency in operation, while 
providing the trackability necessary to deter- 
mine where, when and how the new services 
coming into the market were being used. 

SS7 is essentially an intelligent, high- 
speed, packet data network. Common Chan- 
ne] Signaling/Signaling System 7 was first 
introduced in 1987 and is used to transmit 
call setup and network control information 
for calls on the public switched telephone net- 
work (PSTN). The configuration consists of 
two physically separate 64kbps data circuits, 
called A-links. The A-links connect to a mated 
pair of signaling transfer points (STPs). The 
redundant STPs perform message routing 
functions and provide information for the 
routing of messages between end offices. 

The SS7 network exchanges a data mes- 
sage, the initial address message (LAM), be- 
tween the originating end office and the ter- 
minating end office for each call prior to 
setting up a voice path. The [AM includes the 
called number, the originating number, 


forward- 
ing and port- 
ability information, and 
other call parameters. This type of in- 
terconnection is generally referred to as Type 
5, as defined by Telcordia Technologies, TR- 
NPL-000145 technical reference. When used 
in conjunction with a service control point 
(SCP), it is the backbone for the Advanced 
Intelligent Network that provides most of the 
special and enhanced calling services avail- 
able in the marketplace. 

$87 is the vehicle that allows such things as 
caller ID, “selective call forwarding,” “por- 
table” 800 numbers, “follow me” services and 
a host of lesser-known but sometimes useful 
services. It will easily support local number 
portability and other “exotic” new features of 
the telephone network. The cellular and PCS 
cafriers use their customized version of this 
technology to allow roaming, prepaid and 
other innovative services among competing 
companies. When you hook into the SS7 net- 
work, you are connected in milliseconds to 
every other switch and database in the PSTN. 

So, what you’re buying is the capability to 
have the SS7 interface cards work within your 
terminal, assuming your terminal has the inter- 
nal software to do the job. Some of the LECs 
have attempted to put themselves forward as 
the arbiter of what hardware is acceptable. 
However, these attempts appear to be over- 
reaching, substituting their dictates for the au- 
thority of the FCC under Part 68 of the rules. 
Perhaps the greatest reason for using new 
equipment is that older equipment simply can- 
not handle the data speed for SS7 connection. 

To establish SS7 capacity, you will have to 
upgrade your terminal, and that costs dough. 
Even the staunchest leadbelly might wince at 
the thought of paying for new terminal equip- 
ment. But if you are planning on looking at 
the possible advantages, now is the time. The 
world of interconnection, both the ways and 
the means, has come into the arena, backed 
by new laws and new ways of looking at 
things. 

The new way of looking at paging is to see 
what ancillary services can be delivered us- 
ing the same spectrum inventory and the same 
customer base, while offering additional serv- 
ices. Most paging systems offer voice mail, 
and many systems offer call forwarding of a 
kind, but to offer the entire panopoly of serv- 
ices, one may need to consider upgrading the 
terminal and the signaling protocol, too. This 
upgrade opens the door to greater competi- 
tiveness and the keeping up with the Joneses 
(or Bessie Smiths) in the future of paging. 


One thing to re- 
member, however, 
is that SS7 connec- 
tion is not mandatory. If 
you do not want to spend the 
money, or simply don’t have it, then 
take a pass. Don’t let the LECs tell you 
that it’s mandatory. We can’t find any legal 
support for such a demand. Therefore, nego- 
tiate an interconnection agreement that rec- 
ognizes your right to maintain MF signaling 
until further notice. However, if you’re ready 
for an upgrade, you might want to begin ex- 
ploring terminal technology for this purpose. 
There might be a product that’s cheaper than 
a programmable switch to get the benefits of 
SS7. 

In the meantime, kick back and slap on 
your shades, while you swig a little whiskey 
or gin, and keep cool as you move forward in 
the world of interconnection, ‘cause it ain’t 
no thing. 


Woke up this morning... 
My terminals is connectin‘ 
Those pages are passin‘ 
But has I been perfectin' 


My woman said it ain’t heaven 
Without that new SS7 

Is my position one where 

I gots to lo-o-o-ose 

’Cause I got them low-down, 
interconnection blu-u-es! 


Sing it one more time. | 


SBT files request 
for interconnection 
ruling for MTA 


Small Business In Telecommunica- 
tions (SBT) has. requested a declara- 
tory ruling from the FCC's Common Car- 
rier Bureau on the tssue of the 
definition of “local calling area” as it 


applies to wireless carriers. SBT is 
seeking a ruling that would recognize 
that the local calling area for wireless 


services is the MTA and not those his- 
torical boundaries that are relevant only 
to wireline carriage. 

The request was co-authored by 
SBT's general counsel, Robert H. 
Schwaninger Jr., and Vic Jackson, a 
consultant and expert on wireless in- 
terconnection. Although there's been 
more press given to the effect that the 
change in the law has had in leveling 
the playing field among carriers, much 
of the emphasis has been on the ben- 
efits to paging carriers. In fact, two-way 
carriers are better positioned as well. 
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Internal memory stores 
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output to a PC with a serial cable 
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Rechargeable Ni-Cad Battery 


Audio can be heard through headphone 
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‘AdvariseTec Industries 


AdvanceTec Industries manufac- 
tures a negative pulse reconditioning 
charger for NiCD and NiMH batteries 
and a pulse analyzer conditioner. The 
two products combine to form a battery 
maintenance system. 


www.advancetec.com 


Alphalogic Systems 
Alphalogic Systems is the developer 
of Intracom management software for 
mobile electronic dealerships. It tracks 
a radio from the time it leaves your of- 
fice, knowing every warranty repair, 
routine service and resell. 


www.alsnet.com 


AVCOM of Virginia 

Avcom manufactures portable spec- 
trum analyzers, network analyzers, micro- 
wave sweep generators, broadband noise 
generators, portable test receivers and 
microwave components including power 
dividers, de power bocks/inserters, ampli- 
fiers, and log periodic antennas. 


WwWwW.avcomofva.com 


Berkeley Varitronics Systems 


BVS designs and manufactures a 
complete line of wireless test instru- 
ments used for both deploynment and 
evaluation of cell sites. All technical 
manuals and papers pertaining to 
these products can be accessed 
through the Berkeley Web site. 


www.bvsystems.com 


Coase as ry mmr hers embers bonnes 9p embers be enc 

ae a a 
AD ee 2s Cotes mectaree t eaecreiaele proche te mLSery bs COT 
ata onl pommel eho oy oh te Sp ery ee Hae 
— 


inte pace te ai Meare of eps om Snare perl panei me 
‘oases: We howe promt ricer be be 6 mpabe wt rome he faery cf 
ne hm ah a nt fates Bogs ml epee pete! 
te heger deve fe eta. or Goward ror eee 4 mY 
rut peters aie walt 


Vine CHLWAVE owe apcamming [1425 Son 


Celwave 


Celwave, a division of Radio Fre- 
quency Systems, is a designer and 
manufacturer of wireless communica- 
tions equipment and systems. The 
company’s markets include OEMs, 
conventional two-way radio, cellular, 
paging and PCS. Celwave is head- 
quartered in Marlboro, New Jersey. 

www.celwave.com 


CES Wireless Technologies 


CES offers complete mobile data 
systems, AVL, hardware, software, 
signaling, microphones, intercon- 
nects and OEM services. 


www.ceswireless.com 


Connect Systems 


Connect Systems manufactures tone 
panels, interconnects, LTR controllers 
and system decoders. 


www.connectsystems.com 
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CPI Communications 


CPI Communications manufactures 
dc and tone remotes, local extensions, 
de and tone termination panels and a 
variety of multichannel remotes. 


www.cpicomm.com 


Daniels Electronics 


Daniels Electronics manufactures fixed 
and portable radio base stations and re- 
peaters for two-way, trunking, mobile 
data, cross band and paging applications. 

www.danelec.com 


Base Station Antennas For 
Worldwide Wireless Networks 


Dapa 
Dapa is a worldwide leader in the 
manufacturer of base antennas for wire- 
less networks. Recent developments in- 
clude the Accubeam and the Harmony 
dual-band, dual-polarized antennas. 


www.dapacom.com 


Davicom Technologies 


Davicom Technologies manufac- 
tures a full line of base station equip- 
ment including filters, antennas and 
remote monitoring systems. 


www.davicom.com 


Decibel Products 
Decibel Products supplies the tele- 
communications industry with base 
station antennas, filters, combiners, re- 
mote monitors, cables, connectors and 
many new technologies. 


www.decibelproducts.com 


Doug Hall Electronics 
Doug Hall Electronics manufactures 
a signal-to-noise voting comparator 
and remote receivers. 
www.dheco.com 
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Dimensions 
© 10.5" x 197 x 3.5” 10.5” 


Compatibility 
* LTR® Modular = Easy Maintenance 


* MPT 1327 


EDX is a supplier of wireless com- 
munications systems design software 
for SMR/LMR, broadcast, paging, cel- 
lular/PCS, LMDS, MDS and WLL. 
EDX also offers a variety of U.S. and 


worldwide terrain, building/structure 
and geographic databases. 


www.edx.com 


Call Toll Free:1-800-664-4066 
Outside N. Amer.: 250-382-8268 


= DANIELS” Email: sales@danelec.com 


gum ELECTRONICS LTD. Web: www.danelec.com 
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Hutton Communications 


Hutton online is an electronic prod- 
uct catalog on the Hutton Web site. The 
site gives customers access to more 
than 14,000 products from more than 
120 manufacturers, Product illustra- 
tions and specifications are shown 
along with pricing. 

www.hutton.com 


=== = ANALOG, DIGITAL AND AUDIO INPUTS — 
=~ CONTROL VIA DTMF OR MODEM 
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TCOM 


ICOM AMERICA, INC. <= =AUTOMATED CONTROL FUNCTIONS 
— ALARM REPORTING VIA PHONE, FAX TERMINAL OR PAGER 


‘ — : —S 

ICOM America davicom 
ICOM’s Web site contains informa- ~~ técehnologies 
tion on ICOM radios for land mobile, ee SS en ree 
amateur, marine and avionics as well as U.5.A.: 1.877.327.4832 
two-way commercial radios. CANADA: 1.800.465.4343 

www.icomamerica.com www.davicom.com %, 2 at ie 
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D.T.M.F 
DECODER 


For interconnect and remote 
control applications 


The Model 
NC401 is a 
micro- 
minia- 
ture 
DTMF 
decoder, 
designed for 

selective control of local 

or remote applications. 59. 
Measuring .80°W x 1.37°L x.23°H, the 
NC401 combines three distinct, multi- 
addressing decoders offering multiple 
user-configurable functions. All pro- 
grammed features are stored in non- 
volatile E2Prom memory and are easily 
programmed by means of a conventional 
DTMF encoder or the Model NC500 
Universal/P.C. programmer. This highly 
engineered decoder is ideal for portable 
radio applications having limited space 
for accessories. The NC401 comes 
complete with micro-miniature 14 pin 
header and 12” color coded cable 
assembly. 


Nor-fax Doc. #5545 


VOICE SECURITY 
ENCRYPTION 


The Model NC802 Model 
is a miniature NC802 
inversion 
scrambler 
designed 
to 
provide 
intermediate 
level security for 
two-way radio voice 
communication systems “& 
and is a perfect, cost-effective $59.95 
solution to entry-level voice scrambling 
as a defense against unauthorized or 
casual listeners. The NC802 provides 
eight user selectable carrier codes 
commonly used by other manufacturers 
and interfaces easily to most radios with 
near transparency to the user 
Nor-fax Doc. #5759 
For Detailed Specifications or Product Catalog 
call our 24-Hour NorFax retrieval system at 
530-477-8403, Email: info@norcommcorp.com or 
our website: www. _our website: www.norcommcorp.com _ 


(Q(Esoncomm 
DATA SIGNALLING 
800-874-8663 


15385 Carrie Dr., Grass Valley, CA 95949 USA 
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ICT 


ICT manufactures more than 300 
switching power conversions products 
for the mobile communications industry. 
The product line consists of ac-to-de 
switching power supplies, base station 
covers, battery chargers, dc-to-de convert- 
ers, noise filters and surge protectors. 

www.ict-power.com 


Kenwood 
Kenwood Communications manvu- 
factures mobile and portable radios 
for conventional and trunked opera- 
tions in government and private in- 
dustry throughout the world. 
Kenwood Systems offers custom de- 
signed communications systems for 


government and business. 
www.kenwood.net 
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Intek Global 


Intek Global develops, manufac- 
tures, distributes and licenses wireless 
communications technology, products 
and services for the global wireless 
communications marketplace through 
Intek Global, RoameR One, Data Ex- 
press and Midland brands. 


www. intekglobal.com 
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iTECH 
iTECH’s 1Qten Battery Test System 
Version 2 Bar code scan sets up battery 
test programs in seconds. Select pass/ 
fail capacity that works best for your 
application. Test reports may be used 
as battery performance “receipts.” 


www.itecheng.com 
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iadad 


Maxrad manufactures mobile, 
protable and base station antennas for 
voice and data in frequencies ranging 
from 27MHz to 5.8GHz. The Web site 
features specifications of our new low- 
profile and panel antennas. 


www.maxrad.com 


MLA IONS 


McManus Communications 


McManus Communications is an 
authorized Motorola pager distributor, 
providing new, reconditioned and 
pager repairs. The Web site contains 
additional information. 


Wwww.mcmanuscomm.com 
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Microwave Power Devices 


Microwave Power Devices designs, 
manufactures and sells linear power am- 
plifiers and related subsystems to world- 
wide cellular and PCS infrastructure 
manufacturers and service providers. 
These amplifiers, both single and multi- 
channel, increase RF transmitted power 
with low distortion characteristics. 

www.mpdi.com 


Mobile Radio Technology 


MRT Online offers an overview of 
the current issue and a preview of next 
month’s issue. The site also provides 
subscription information and a way to 
reach the editorial staff for comments 
and an article index to locate articles 
based on subject matter. 


www. mirtmag.com 


Norcomm 


Norcomm produces data/tone sig- 
naling products for two-way radio and 
wireless communications systems in a 
full range of formats including DTMF, 
DCS, CTCSS, two-tone, digital, voice 
scrambling and encryption. 


www.norcommcorp.com 
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Orbacom Systems 
Orbacom Systems provides con- 
soles, including the self-contained 
Calida+ TDM-150 Series, the Gen- 
esis computer-aided dispatch and 
records management, an integrated 
dispatch system with E9-1-1 CAD 


mapping and radio dispatch at a single 
position. 
www.orbacom.com 


Mattipiier 


Multiplier Industries 


Multiplier Industries designs and 
manufactures batteries for portable 
power supply requirements. Working 
with OEM companies and aftermarket 
customers, Multiplier has produced 


more than 1,900 standard and custom 
battery types for two-way radios, cel- 
lular phones and pagers. 

www. multiplier.com 


Newmar 


Newmar manufactures communica- 
tion power products, power supplies, 
battery chargers, power converters and 
accessories. The Web site features a full 
on-line catalog, including a new PM/ 
PFM system debuting at IWCE. 


Wwww.newmarpower.com 


Paging and Wireless 
Service Center 


Paging and Wireless Service Center 
offers Motorola fire pagers with moni- 
tor and tone alert capabilities, available 


new or reconditioned. The site includes 
an online directory of radio batteries, 
accessories and chargers. 


www. pwservice.com 


Penta 

Penta manufactures a cost-effective 
console system, employing a non- 
blocking switch matrix design that 
integrates the control of radios, tele- 
phone, intercom & PBX circuits into a 
single affordable system. 


www.penta-corp.com 


PiRod 
PiRod engineers and manufactures 
a full line of solid-rod towers, mono- 
poles, antenna mounting and tower 


maintenance products. Tower specifi- 
cation guide and product information 
is available online or by mail. 


www.pirod.com 


their way 


Single Power Supply 


© 1999 BatteryPro Systems Inc. 


REDUCE 
WALTING 
TIME WITH 

FASTER 
BATTERY 
CHARGING 


7 


Relieve your batteries 
with the industry's only 
truly simultaneous 
recharging system 
Battery Rejuvenation 
For A Cleaner World 


BatteryPro 
Systems Inc 
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Premier Communications 

Premier Communications manufac- 
tures light-duty headsets, surveillance 
mics and other accessories including 
NiCD and NiMH battery packs for 
many portable radios. 


Wwww.pryme.com 


RadioSoft 


RadioSoft manufactures engineer- 
ing software for the entire spectrum of 
radio communications. The strength of 
the software is accuracy, affordability 
and ease of use. 


www.radiosoft.com 


Raine 

Raine is a manufacturer of heavy- 
duty nylon cases for two-way radios, 
cellular phones and pagers. Raine also 
produces nylon gear for military, po- 
lice, industry and public safety. 


www.rainelnc.com 
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RFS Cablewave Systems 


RFS Cablewave Systems designs 
and manufactures RF and microwave 
transmission line products: Flexwell 
foam cables, air cables, radiating 
cables, connectors, installation acces- 
sories, jumper cables, microwave an- 
tennas and elliptical waveguides. 


www.cablewave.com 
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SAIMALEXA AMERICA 


Manufacturer and Distributor of Samiex Power Supply 


Samlex America 


Samlex America manufactures 
power supplies designed for the tele- 
communications industry. The Web 
site features product photographs 
specifications, applications, design 
features and distributors. 


www.samlexamerica.com 


Southwest Windpower 


The Air Industrial is the latest 
model of Southwest Windpower’s 
battery charging wind turbines. The 
turbine is designed to produce power 
for remote telecommunication and 
repeater sites. 


www.windenergy.com 


| 
Thunder Eagle 


Thunder Eagle is a designer, manu- 
facturer and distributor of weather alert 
radios for emergency management and 
other professional users. The Weather 
Eagle radios find the strongest NOAA 
weather radio channel, 


www.thuneagle.com 


Leadership by tradition. | 2) 


COMMUNICATIONS 


TPL Communications 


TPL Communication manufac- 
tures products for the mobile radio 
industry, primarily high-power RF 
amplifiers for mobile and base sta- 
tion use, including repeaters and 
paging, as well as mobile chargers 
for portables. 


www.tplcom.com 
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Vega is a manufacturer of special- 
ized radio/telephone dispatches con- 
trol consoles and associated base sta- 
tion adapter panels. Other products 
include audio processors, audio am- 
plifiers and tone encoder/decoder 
modules for system applications. 


www. vega-signaling.com 
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W&W Associates 


W&W Associates is a leading U.S. 
manufacturer of two-way radio re- 
placement batteries, chargers and 
analyzer/conditioners. More than 200 
charger and analyzer adapter cups are 
available for land mobile radios, cel- 
lular phones, camcorders and 
laptops. 
www.wwassoclates.com 


Zetron 


Zetron designs, manufactures and 
markets more wireless communica- 
tions systems including radio and tele- 
phone consoles, paging systems, 
trunked radio, SCADA and telemetry, 
utility networks and land mobile radio, 


www.zetron.com 


CNS 


Regional APCO attracts record number of exhibitors 


About 1,330 attendees gathered March 
15-17 at the San Diego Concourse to par- 
ticipate in the 29th Annual APCO Western 
States Regional Conference (WSRC). The 
conference featured |20 exhibitors, the larg- 
est number ever for a regional APCO 
conference. 

The 1994 Western States Conference in 
Aneheim held the previous record at 98 ex- 
hibitors. “One of the committee’s goals was 
to break that record this year,’ said Lyn 
Diebold, WSRC committee program chair. 

Attendees participated in several sessions 
centering on the theme, “Telecommunica- 
tions—the Wave of the Future,” ranging 
from Y2K to the future of W9-I-1. Favor- 
ites included the FCC regulatory, enforce- 
ment and border interference panel and 
Andy Seybold’s presentation, “21st Century 
Communications, the Facts vs. the Hype.” 

Another highlight was humorist and 
satirist Stan Freberg’s presentation, 
“When Your Voice is All You Have,” high- 
lighting some of his own experience and 


CPRA President Bryan Hawkins and Con- 
ference Chair Ralph Blount. 


a few of his most well-remembered radio 
commercials from the 1950s. The presenta- 
tion followed the opening breakfast at the 
Westin Hotel Ballroom and provided a lively 
and humorous warm-up for the sessions to 
follow. 

John Clark, who now is a senior attorney in 


APCO sponsors Y2K session at Motorola 


The Association of Public-Safety 
Communications Officials — International 
(APCO) is planning a Y2K Symposium 
May 20-21 in Schaumburg, IL, at the 
Motorola educational facility, The FCC, the 
President's Council on Y2K, utility compa- 


nies, public safety communications center 
directors, and manufacturers have been in- 
vited to present and moderate sessions. 

For further information, contact APCO 
at 888-272-6911, ext. 250, or visit the 
APCO Web site at www.apcointl.org. 


Transcrypt names CEO, 


Transerypt International, Lincoln, NE, has 
selected a new chief executive officer. It also 
has won contracts to build two public safety 
radio communications systems. The 
company’s 1998 financial results included 
multimillion-dollar, one-time charges and an 
overall loss. 

Transerypt named Michael E. Jalbert, 54, as 
president and chief executive on March | with 
a $295,000-per-year salary 
and a $150,000 signing bo- 
nus. On March 25, the board 
elected him chairman, too. 
He previously headed 
Microdyne, Alexandria, VA, 
which was acquired by L-3 
Communications, Micro- 
dyne manufactures signaling 
and telemetry products and provides technol- 
ogy out-sourcing services. 

Former Chairman John Connor had served 
as interim chief executive since Jeffrey Fuller 
resigned last year. Connor, who is one of the 
largest individual investors in Transerypt. re- 


Jalbert 
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wins Johnson contracts, 


mains a director and has agreed to a one-year 
consulting arrangement to assist Jalbert with the 
transition. He will also assist with matters facing 
the company including pending class action 
lawsuits and strategic initiatives. 

The city of Waterbury, CT. has awarded the 
company’s EFJohnson Division a $4.7 million 
contract for a two-site, 800MHz, Multi-Net I], 
simulcast, trunked radio communications sys- 
tem. It will handle 500 portable and 150 mobile 
radios and will provide integrated communica- 
tion for Waterbury’s police, fire and other public 
safety agencies. Staging is to begin in May with 
system completion in 2000, EFJohnson will 
assist Waterbury in training, project manage- 
ment and system maintenance. 

Anderson, IN, has awarded EFJohnson a 
$1.3 million contract for a smaller, yet similar, 
system and for services. The backbone of the 
system will be an 800OMHz Multi-Net II trunked 
radio switch. The system will handle communi- 
cations for 17 city departments. It is scheduled 
for completion in late 1999, depending on the 
city’s completion of a new 9-1-1 facility. 


the Public Safety and Private Wireless Di- 
vision of the FCC’s Wireless Telecommu- 
nications Bureau. spoke at the conference 
in his previous capacity as deputy chief of 
the divsion. 

Clark gave the keynote speech at the 
opening breakfast, and he participated in 
the FCC Panel as well as in the session, 
“Y2K, What's Really Likely to Go Wrong.” 
CPRA has often referred to Clark as “one 
of the best friends that public safety has 
ever had” because of all that he has done 
for the industry during his time in office. 

The conference also included several spe- 
cial events. One of the favorites was the 
Family Fun Night at Sea World. APCO and 
sponsor GTE provided dinner and gave at- 
tendees and their families a chance to have 
exclusive use of the park during the event. 

TriTech Software Systems provided a 
wine and cheese reception and Plant Equip- 
ment put on a St. Patrick’s Day boxed lunch. 
Sponsors of other events included Pacific 
Bell, Alcatel, Harris Communications, 
Xypoint, Nextel Communications, Lucent 
Technologies and Motorola. 

Diebold said that the program committee 
had received mostly a positive response 
from the comment forms they had collected 
from registrants. 

“We have the advantage of a very active 
chapter, and the West coast has a huge popu- 
lation,” Diebold said, “I think it went great.” 


ships Intek Global order 


EFJohnson has begun shipping product to 
New York-based Intek Global under an agree- 
ment to manufacture Intek’s 220MHz linear 
modulation (LM) land mobile radios. 
Transcrypt expects to ship the order, valued at 
about $1.8 million, between now and 
September. 

Transcrypt ended 1998 with a loss of $22.3 
million, compared to a loss of $10.9 million in 
1997. The 1998 loss includes $10 million set 
aside for possible settlement of class action law- 
suits arising from huge fluctuations in the 
company’s stock price. It also includes charges 
of $1.2 million connected with layoffs and other 
workforce changes, and $3 million for legal, au- 
dit and severance expenses associated with the 
company’s restatement of its financial state- 
ments, an audit committee investigation, class 
action lawsuits and a Securities and Exchange 
Commission investigation. The 1997 loss in- 
cluded a charge of $9.8 million for in-process 
research and development cost in connection 
with its acquisition of the E. F. Johnson 
Company. 
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ANITA adjusts dues, focuses on ‘bottom line’ 


The American Mobile Telecommunica- 
tions Association (AMTA), Washington, is 
redefining its mission to focus on the “bot- 
tom line” with its membership services. It is 
moving its magazine, Open Channels, to the 
World Wide Web. And it is reorganizing its 
membership to “strike a more optimum bal- 
ance between large-, medium- and small- 
company members,” an AMTA 
statement said. 

The association's president, 
Alan Shark, explained that 
“balance” had meant a dues 
adjustment for the 14 members 
in the large-company category, 
including a reduction for 
some, so that all 14 now pay 
the same rate, It has meant a 
dues increase for some me- 
dium-size companies, Small- 
size companies’ dues are up 
slightly, but mostly unchanged. The result is 
a flatter dues structure. yet still proportional 
by size of company member. 

“What we're addressing is the consolida- 
tion of the marketplace.” Shark said. “There 
now are fewer, but stronger, companies.” 

AMTA has a smaller trade show than 
those of the Cellular Telecommunications 
Industry Association (CTIA) and the Per- 
sonal Communications Industry Association 
(PCIA), with an attendance of hundreds. not 
thousands. Although it has an advantage of 
focus. it Jacks economy of scale. 

AMTA does not receive income that com- 
pares with CTIA and PCIA. Nor does it re- 
ceive income from frequency coordination 


Shark 


services, as do PCIA and the Industrial Tele- 
communications Association. AMTA, Shark 
explained. relies heavily on membership 
dues for operating funds. 

In addition to its annual trade show. 
AMTA sponsors several annual conferences. 
Through these conferences, the trade group 
will help members to position their busi- 
nesses for the future and to re- 
spond to the changing needs of 
their customers, reflecting a fo- 
cus on their members’ “bottom 
line.” 

“We are different from any 
other trade association,” Shark 
added. “Most of our members 
emphasize business, not con- 
sumer, communications, even 
those with Commercial Mobile 
Radio Service (CMRS) 
licenses. 

“When we include players that are not 
CMRS, we are ‘non-consumer wireless.’ 
AMTA remains focused on small- and 
medium-size wireless business-to-business 
communications operators and manufactur- 
ers. Eight major manufacturers are on our 
board, sitling right beside our operator 
board members, making for a healthy ex- 
change and dialogue for setting future di- 
rection and policy.” 

In addition to adjusting its dues, AMTA 
has trimmed its staff as part of reducing 
costs. The trade group’s vice president of 
communications and association services, 
Louise P. Tucker. has exited, as has an ad- 
ministrative employee. 


Digital ANI (Unit ID) 
Motorola’ MDC-1200° Format 


Manufactured by Control Signal® 
the ID-12 ANI encoder is a cost- 
effective way to upgrade all the 
radios in your fleet with ANI that 
is compatible with Motorola MDC- 
1200. Works in all radios, and its 


tiny size (.59" x .65" x .12") allows 
it to fit in virtually all hand-helds. 
Has leading and trailing IDs, 
emergency, and time-out timer. 
Fleet price (100 qty) S89 ea. 
Dealers: Call for pricing. 


Call 800-521-2203 


[ esc CONTROL SIGNAL 


1985 S. Depew. #7. Denver, CO 80227 
(303) 989-8000 FAX 303-989-8003 
WWW.CONTROLsignal.COM 
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FCC Notes 


Commission adopts NPRM to review 
auction authority 

The commission adopted a Notice of 
Proposed Rulemaking to evaluate the 
impact of the revised law on the 
commission's auction authority for wire- 
less telecommunications services. The 
notice seeks comment on the scope of 
the Balanced Budget Act's exemption 
from competitive bidding for licenses 
and permits issued for public safety 
radio services. 

The notice also seeks comment on a 
Petition for Rulemaking that proposes 
the establishment of a new radio serv- 
ice pool for use by electric, gas and 
water utilities, petroleum and natural 
gas pipeline companies. The notice 
seeks comment on implementation of 
Section 337c, which allows providers of 
public safety services that meet statu- 
tory criteria to apply for unassigned fre- 
quencies not otherwise allocated for 
public safety purposes without engaging 
in competitive bidding. 


CIB fields 1,200 interference 
complaints in the past year 

During the past year, the Compliance 
and Information Bureau responded to 
over 1,200 interference complaints from 
public safety and emergency officials 
seeking assistance, many involving life- 
threatening emergency situations. 

The bureau alerts and dispatches 
local FCC field office agents to locate 
and resolve the interference problems, 
giving priority to emergency situations 
involving potential harm to life and prop- 
erty. Of 1,200 requests, 674 were from 
state and local public safety emergency 
services, 


Sacramento County requests waiver 
to obtain license for paging frequency 

The County of Sacramento, CA, files 
a Request for Waiver of a licensing 
freeze that currently governs frequen- 
cies in the 929MHz-930MHz band al- 
located for exclusive paging opera- 
tions. Sacramento County requests 
the waiver to permit it to use the fre- 
quency 929.0125MHz for a local alert 
paging system that would support 
public safety services provided in Sac- 
ramento and Yolo Counties, both in 
California. 

The frequency is currently unas- 
signed in the Sacramento area, ac- 
cording to the county, except for co- 
channel licensee Stanford University 
Hospital. The county said that the 
hospital concurred with the county's 
request to use the channel together, 
on a shared basis. 
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Shrinking Glenayre Technology divests businesses, including CNET 


Glenayre Technologies, Charlotte, NC, rode 
high during the wireless boom from mid-1995 
to mid-1996. As its business declined, how- 
ever. its stock price tumbled from a high near 
$50 in 1996 to $3.50 in March 1999. The 
company designs, manufactures, markets and 
services telecommunications equipment and 
software for wireless personal communications 
systems. Sales in 1998 decreased 11% to 
$399.9 million as compared to $451.7 million 
in 1997. 

In 1997, Glenayre acquired Santa Clara, 
CA-based Wireless Access, a developer and 
marketer of two-way paging devices; 
Norwood, MA-based Open Development, a 
developer of database management systems 
providing applications for calling cards; and 
Plano, TX-based CNET, a developer of soft- 
ware including network management tools. 

> Wireless Access, acquired for $100.4 
million, is a keeper, although it had problems 
starting up its products in the second quarter of 
1998. Money had to be pumped in to rework 
the paging devices in the fourth quarter of 
1998. With those problems behind it, Glenayre 
expects increased pager device production 
yields in the first half of 1999. 

P Open Development's value proved to be 
much less than its $48 million purchase price, 
resulting in a write-off of about $27 million, 
although Glenayre has retained the business 
unit. Open Development originally targeted 
prepaid wireless, prepaid wireline and postpaid 
calling to deliver its platform products for da- 
tabase management by telephony network op- 
erators, and that strategy was reflected in the 
purchase price. Glenayre’s attempts to sell to 
the prepaid wireline and postpaid calling mar- 
kets were not productive. In the fourth quarter 
1998, after incurring significant operating 
losses from the business, Glenayre decided to 
focus on the prepaid wireless market and to 
accept the reduced revenue potential. The 
Open Development operating facility was 
closed in March, and research and develop- 
ment and administrative functions were relo- 
cated to Atlanta. Open Development's prod- 
ucts will be moved to Vancouver. 

> CNET was purchased for $7.7 million. 
It had $5.2 million in assets left when it was 
sold under a deferred payment plan in Decem- 
ber 1998. The entire $5.2 million was written 
off as a loss. If the purchaser makes money 
with CNET, Glenayre will receive payment as 
much as $1 million. In the fourth quarter of 
1997, Glenayre concluded that the market for 
CNET's products had shrunk. Fewer uses for 
CNET network management tools existed than 
Glenayre had thought and development costs 
for RF propagation software were greater. 

p> Glenayre has wanted to sell its micro- 
wave division, Western Multiplex, since Sep- 
tember 1997, [t acquired the company in April 
1995. A sale would help Glenayre to focus on 
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its core markets of paging and enhanced 
messaging. 

In 1997. Glenayre began expansion of its 
Vancouver facility for research, development 
and service. The cost was expected to be $19 
million. During the first quarter of 1999, con- 
struction was halted, and revised plans were 
made to complete only a parking facility and 
a 16,000-square-foot first level for $11.7 
million. 

Shrinking a business can be costly. 
Glenayre recorded a loss of $8 million to cut 
10% of its workforce in 1998, to exit facilities 


Looking for a 


and to offset the reduced value of other assets. 
On Feb. 1, 1999, it cut another 100 employees 
at a cost of $1 million. About 2,000 employees 
remain. Stan Ciepcielinski, chief operating 
officer of Glenayre. said, “This restructuring 
allows us to be more flexible and adapt quickly 
to the changing business landscape. We are 
committed to increasing shareholder value by 
focusing on the development of new markets 
and devoting rigorous attention to bottom line 
growth. We believe these actions help ensure 
the long-term viability of the company for our 
customers and especially for our employees.” 


reliable mobile 


computing network: 


Let our experience be 
your guide. 


For more than a decade, 
DaTARADIO has been 

an industry leader in 
providing mobile com- 
puting networks around 
the globe. 


DATARADIO goes the 
distance to provide 
customers with quality 
coverage, reliability, 
and cost-effective 
performance. 
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As you chart your 
course for a wireless 


solution, let us give you 
some direction, For " 
more information about DATARADIO . 
our mobile computing 
network solutions, call 
770-392-0002 or visit 
our web site at 
www.dataradio.com. 


Inside U.S.A. 
DatarAnio Comoration 
6160 Peachteoe Dunwoody Road, Suite C-2010 
Atlanta, GA 30328 
Phone: (770) 392-G002 Fax: {770} 192-9194 


Outside U.S.A. 
Datagapio Incorporated 
5500 Royalmoum Avenue, Suite JOU 
Town of Mount Royal, Quebec, Canaca H4P 1H 
Phone: 1514) 737-0020 Fax: (S14) 737-7883 


Visit us at IWCE, Booth #1609 
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Toronto man settles with Motorola 


Ronen Katz, a Toronto resident, has settled a lawsuit brought 
against him by Schaumburg. IL-based Motorola for copyright and 
trademark infringement. 

As part of the settlement, the Federal Court of Canada in Toronto 
entered a permanent injunction barring Katz from any unauthorized 
reproduction, use, sale or distribution of Motorola’s proprietary. copy- 
righted or trademarked materials, including copyrighted computer pro- 
grams. The court also prohibited the defendant from aiding or abetting 
any other person or entity from engaging in any prohibited acts. 

Neither Motorola nor Katz's attorney, Samuel S. Marr, would dis- 
close the settlement’s financial terms.Motorola claimed that Katz in- 
fringed on its copyrights and trademarks by possessing and using un- 
authorized copies of Motorola’s Radio Service software. which is used 
to reprogram the operating characteristics of Motorola’s microproces- 
sor-controlled two-way radios. 


Claims against Katz included the illegal possession and use of soft- 
ware system keys to program radios to operate on specific radio 
systems. Motorola also alleged that software was used illegally to 
duplicate the identifications of Motorola's legitimate customers to 
obtain access to and use of trunked radio frequencies that are re- 
stricted to law enforcement. fire and related public service uses. It 
also claimed that, in his dealings with others, Katz used Motorola’s 
registered trademarks to create the false impression that the radios 
originated with or were approved and authorized by Motorola. 

~The defendant in the suit programmed radios to operate on 
public safety and other shared radio systems and provided them to 
users who were not authorized to have access to these networks.” 
said Anthony J. Biell, software protection manager. “This action is 
part of a continuing effort to protect Motorola’s intellectual prop- 
erty rights against their unauthorized, illegal and illegitimate use. 
The unauthorized use of software and system keys can result in 
serious problems for our customers.” 


Mobex supports evidentiary hearing 
on Nextel antitrust consent decree 


McLean, VA—based Nextel Communications’ request to vacate a 
1995 antitrust Consent Decree that limits Nextel's licenses in 14 mar- 
kets is currently under investigation because of a Memorandum Opin- 
ion and Order of the court issued by Judge Thomas Hogan, U.S. 
Disdtrict Court judge for the District of Columbia. Mobex opposes 
lifting limits on Nextel’s ability to compete in the 14 markets. Mobex 
Communications said that it would stand by the judge’s ruling and 
provide input to expedite the evidentiary hearing. 

“Mobex Communications will do everything possible to fight for the 
preservation of competition within the SMR industry.” said Frank 
Casazza, Mobex’s president. 


“We fully respect Judge Hogan’s decision to look further into the 
matter of monopolistic practices by Nextel and encourage other SMR 
providers to do the same. But in the end, we believe the investigation 
will confirm the importance of competition.” 

The investigation will explore the 900MHz spectrum licenses held 
by SMR providers to determine whether the existing Consent Decree 
should be vacated. Mobex believes lifting the decree will allow one 
company to dominate the spectrum, eliminating competition. 

On February 17, Mobex filed a motion asking for the enforcement 
of the decree after a Delaware bankruptcy court approved Nextel’s bid 
to purchase licenses held by Geotek Communications that were cov- 
ered under the Consent Decree agreement. On March 5, Nextel Com- 
munications requested the judge to vacate the Consent Decree that 
would allow it to hold more 900MHz licenses in 14 major U.S. markets, 


www.alsnet.com 
1-800-844-5560 
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Designed 
specifically for 
network multi-user 
operations 


Alphalogic Systems, Inc. 
6401 Seaman Rd. / PO Box 167228 
Oregon, OH 43616-7228 
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Communication Power 
With Amazing Versatility 


NEWMAR's Power Module/Power Function Manager - 
So versatile you can customize a fully integrated 
and economical power system using 
off-the-shelf components, 


Power Module configuration choices 
«12, 24, 48 VDC output: positive, 
negative or floating ground 
560 or 1000 watts per module 
* Parallel or N+1 configuration 
« Power supply or charger function 
* Charger options: three step 


charging, equalizction, 
temperature compensation 
* Local - remote: control/alarm 


Power Function Manager 
Single component merges, 
monitors & controls Power Modules : 
® Parallel tie point for power modules 
® Digital voltage /current monitoring 
» Summary alarm contacts and status 

lights for remote /local monitoring 
» Low voltage disconnect protects load and batteries 
* Output bus plus three isolated distnibution circuits 


Newport Beach, CA 

Ph: (714) 751- 0488 

Fax: (714) 957-1621 
Www.newmarpower.com 


NEVWAAR 
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APCO 
international’s 


Sixty Fifth 
Conference 


& 
Exposition 


The APCO International 
onference & Exposition is the 
World’s largest gathering of 
yUblic safety communications 

professionals! 


APCO"SS MINNEAPOLIS 


Charting the Course of Communications 


August 8-12, 1999 
Minneapolis, Minnesota 


APCO International 
2040 South Ridgewood Avenue 
South Daytona, FL 32119 
904-322-2500 / 888.APCO.91 | 
Fax: 904.322.9112 
Email: conference@apcointl.org 


APCO International - The Association of Public-Safety 
“ommunications Officials - International, Inc., a nonprofit 
organization focusing on public safety communications. 


Build a network of long-term contacts as valuable 
resources to call on in the future 


Learn from experts in the field who deal with daily 
challenges you face while planning, managing and 
operating communications systems 


Interact with peers on all levels who can share 
experiences with you 


Meet your buyers face to face 


Position your company and products in the 
marketplace 


Create long-term business relationships 


Accelerate your sales cycle 


Network with your peers 


Intek targets Texas; inks TETRA pact, delays portable introduction 


Intek Global, New York, is taking steps to on the RoameR One airtime network, Sam 
serve more 220MHz subscribers in Texas and Cagle, a partner with 2001 And Beyond, said: 


to extend its technology agree- 
ments involving linear modu- 
lation (LM). 

In a move to make Texas 
one of its largest regional mar- 
kets, Intek will broaden its 
dealer relationship with Dallas- 
based 2001 And Beyond, a unit 
of Blythe & Nelson Co. Be- 
cause the Texas dealer has 
posted “robust sales” of LM 
products and services to mo- 
bile radio users in Dallas and 
E] Paso, Intek will deploy sub- 
stantial added 220MHz spec- 
trum there. Also, it will activate 
new spectrum for a sales drive 
that the Texas dealer will launch in metropoli- 
tan Houston, San Antonio and Austin. 

2001 And Beyond already has added 900 
users. New customers for high-speed data and 
voice applications included transportation and 
field service firms, a large home maintenance 
operation and numerous dispatch companies. 
Intek is already delivering equipment and in- 
frastructure to 1,465 additional customers as 
part of a total of 2,400 new Texas subscribers 


Hillum 


G: Ceolronics 


Audio - Video - Data Communication 


Ceotronics, Inc. 


2340 Trinity Mills Road, Suite 112 
Carrollton, Texas 75006 
Tel. (972)416-9500/Fax -9580 


Innovative technology, 


convincing function: TC 917! 
The perfect headset with integrated UFH transceiver 


“Our association with Intek 
Global has been a winner 
from the start thanks to the 
remarkable capabilities of the 
state-of-the-art mobile radio 
systems we are selling to 
Texas mobile fleet opera- 
tions. They have responded 
beyond our most optimistic 
expectations.” 

Bob Kelley, another 2001 
And Beyond partner, added: 
“This agreement with Intek 
Global gives 2001 And Be- 
yond the opportunity to ex- 
pand our Texas presence to 
include additional markets in 
Texas as well as the Southwest. Intek Global’s 
products and services are a perfect fit for our 
target markets.” 

More than 60% of 2001 And Beyond’s sales 
to Texas fleet operators have included Data Ex- 
press automatic vehicle location (AVL) track- 
ing service. 


Technology agreement 
Intek’s research and design subsidiary, 


- 


@ "Noise cancelling” | 
@ Hands free | 


@ Voice operated 
transmission 


All in one! 


Ideal for wireless short range 
communication in noise areas: 


— heavy machinery 
- construction 

— crane operations 
— sport arenas etc. 


Complete range of communication 
systems and accessories for radios 
available. 


E-Mail address headsets@altinet.net 
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Ceotronics... when it really counts! 


Visit our web site at http://www.ceotronics.com 


Visit us at IWCE, Booth #360 


© HELIAX® 


* RADIAX® 


¢ Installation 
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Coaxial Cable 


Radiating Cable 
¢ Cable Connectors 


Accessories 
« Jumper Assemblies 


Call or fax to receive our catalog 


B00-c55-beee © FAX 800-280-3266 
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Intek Global Technologies (IGT), Bath, UK, 
has signed a licensing agreement to design 
a UHF LM digital transmitter for Teltronic 
s.a., a Spanish land mobile radio manufac- 
turer. The Cartesian-loop transmitter design 
will be used for Teltronic’s Trans-European 
Trunked Radio (TETRA) products. 

Rick Hillum, IGT president, said: 
“Teltronic is one of Europe’s more forward- 
looking, innovative companies in the mo- 
bile radio sector, and we welcome this op- 
portunity to introduce LM technology to an- 
other TETRA system manufacturer.” 

Vicente Aguado, Teltronic’s technical di- 
rector, added: “IGT has made a genuine ad- 
vance with LM technology, enhancing spec- 
trum efficiency as well as the clarity, reli- 
ability and speed of data and voice trans- 
mission. We are eager to adopt it for our 
radio wireless products.” 


Intek and TETRA 

Regarding Nokia’s use of LM in its Trans- 
European Trunked Radio (TETRA) products 
under a five-year technology, development and 
supply agreement announced in April 1998, 
Nokia has yet to begin using LM. 

“We are not using linear modulation in our 
TETRA products,” said Pekka Blomberg, 


AE Commsupply 


YOUR WIRELESS WAREHOUSE 


ANDREW. 
Accept No Substitute 


oe 


Visit us at IWCE, Booth #1931 


system marketing manager, TETRA Pro- 
fessional Mobile Radio at Nokia. “We do 
have a cooperation for the use of linear 
modulation, but that is only for our MPT 
analog trunking products.” 

Hannu Vilppunen, manager of Actionet 
Product Marketing for Nokia, added: 
“Nokia is not using linear modulation 
narrowband technology in its current ana- 
log MPT 1327 products. There have been 
some discussions with [Intek subsidiary] 
Linear Modulation Technology Ltd. about 
the feasibility of this technology, but no 
product decisions have been made, and we 
have no current activities around this 
issue,” 

Although LM is not yet incorporated 
in the Nokia production line, a source 
close to Nokia said that IGT (the new 
name for Linear Modulation Technologies 
Ltd.) is developing an LM application- 
specific integrated circuit (ASIC) for 
Nokia, When ready, the chip would make 
it possible for Nokia to use LM with its 
TETRA products, 

As an example of the large market that 
TETRA represents, Dolphin Telecom and 
Nokia signed a contract for the delivery of 
a TETRA network in France. The value 
of the contract is more than 150 million 
Euros ($168 million). 

Nokia will deliver and implement a 
complete network including switches, 
base stations, dispatching equipment and 
a network management system. Mikko 
Heikkonen, president, Network Systems, 
Nokia Telecommunications, said: “We are 
looking for a successful partnership with 
Dolphin Telecom in building the first 
nationwide digital commercial professional 
mobile radio network in France, support- 
ing advanced voice and data applications.” 


Portable transceiver 

Although last year Intek stated that its 
portable 220MHz transceiver would be in- 
troduced by the end of first quarter, about 
18 months behind the original schedule, 
that time came and went without units be- 
ing made available for purchase. 

“It’s close,” a company spokesman said. 
“But I won't commit to an introduction 
date until production units have been 
tested.” The first production line units were 
due in the United States from the UK 
manufacturing facility during the last week 
of March. 


Shiver contract 

Intek’s board of directors has extended 
Robert J, Shiver’s contract as chairman and 
chief executive officer to Sept. 8, 2001. He 
took that post on Sept. 8, 1997, having pre- 
viously served as a board member. 


Penske invests in Terion, originally FlashComm 


Penske Capital Partners and a group of 
other transportation industry companies re- 
cently made a substantial cast investment in 
Terion, becoming equity partners. Terion was 
originally incorporated in 1994 as 
“FlashComm.” with a mission to become a 
provider ofmobile information systems using 
proprietary two-way wireless communica- 
tions. The assets of the company include pat- 
ents and other inellectual property originally 
developed by Harris for the U.S. government. 
Terion has adapted the technology to commer- 
cial application and is focusing toward meet- 
ing the needs of transportation customers. 


In addition to Penske Capital Partners, other 
new investors include Delphi Automotive Sys- 
tems, Detroit, KteCom, LLC, a company con- 
trolled by Knight Transportation and Madison 
Venture of Vancouver, Canada. Madison Ven- 
ture will participate in development of the Ca- 
nadian market. These companies join Harris 
Venture First Associates of Melbourne as stra- 
tegic equity partners. 

In addition to gaining financial and man- 
agement strength from the new investors, 
Terion will use the networks of companies 
affiliated with Penske Capital Partners, includ- 
ing Penske Truck Leasing. 


SAFETY! 


The Bottom Line at Samlex 


When comparing specifications for your next power supply 
purchase, don’t overlook the bottom line. At Samlex we 
believe the specification on the bottom of our power supply 


is the most important. ae 
LISTED waar 
¢ 


6618 


If your power supply is not safety approved....Why Not? 


@ UL Listed to U.S. and Conaodian Safety Standards 
@ 3 Yeor Limited Warranty 

© Comply with FCC Part 15 Closs B Standards 

® Switched Mode Design 
® High Reliability 

@ High Efficiency 


@ 10 Amp & 23 Amp Models 
® Optionol Radio Enclosures 
®@ Immediate Delivery 
@ For HE UHF & VHF Transceivers @ Competitive Pricing 


The New 
Standard in 
Base Station 
Power Supplies 


Custom designed radio cabinets integrate 
your mobile radio and power supply fo 
create o functional and attraciive desktop 
base station unit. 


If safety, performance and value are important issues to you 
Call Samlex America, Inc. 
1-800-561-5885 


Internet : http://www.samlexamerica.com mm Email : samlex@samlexamerica.com 
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The Information you Need 
to Survive in Today's 
Wireless Communications Market 


St 


International Wireless Communications Expo 2000 
March 22-24, 2000 
Las Vegas Convention Center 
Las Vegas, Nevada USA 


The wireless communications industry is a competitive 

and expansive marketplace. As an operator, dealer, end-user 
or reseller, it’s essential for you to keep up with the latest 
technology in order to compete. 


IWCE 2000's educational conference and exhibition equips 
you with the tools you'll need to survive and thrive in this 
competitive environment. You'll meet mobile communications 
manufacturers and suppliers showcasing the innovative 
solutions in mobile radio, paging, RF engineering, 

and cellular and PCS base stations. 


Join more than 10,000 industry professionals and 350 
exhibiting companies in Las Vegas, March 22-24, 2000, 
as IWCE ushers in the future of mobile communications. 


Mark your calendar now and return this coupon 
to receive all important show announcements! 


Check out our Web site at www.iwceconexpo.com 
or e-mail: trade_shows@intertec.com 


Presented by: 


Wrslass echo AVAK «UC 


&technology 
With support from these other INTERTEC /PRIMEDIA Publications: RF Design, 
Satellite Communications, Global Telephony, Telephony and Wireless Review, 


J Please send me more information on ATTENDING IWCE 2000. 
.) Please send me more information on EXHIBITING at IWCE 2000. 
_) Please send me more information on SPEAKING at IWCE 2000. 


Last Name 
First Name 
Title 
Company 
Address 
City 

Zip 
Phone* 
Fax* 
E-mail** 


“International guests, please ir 
**Provide only if you wish to 1 


source: AD 


Please MAIL to: 

IWCE 2000 Customer Service * Intertec Exhibitions 
5680 Greenwood Plaza Boulevard, Suite 100 
Englewood, CO 80111 USA 


Or FAX to: +1-720-489-3165 
Questions? Call 1-800-288-8606 or +1-303-741-2901. 


Connecticut awards 
contract to Motorola 


The state of Connecticut has awarded a $36 
million contract to Motorola for an 800MHz 
digital trunked simulcast radio system. The 
State’s existing system was designed in the 
1940s. 

The new system’s simulcast configuration 
is designed for the State Police to communi- 
cate reliably throughout the entire coverage 
area whether they are on foot or in a vehicle. 
Under the contract, Motorola will be provid- 
ing a system that meets a standard of 98% 
voice coverage of the total land mass of the 
State in all seasonal conditions measured on a 
troop by troop and statewide basis. 

Rock Regan, chief information officer for the 
Department of Information Technology said, 
“The Department has helped negotiate a con- 
tract putting the best proven technology avail- 
able into the hands of our law enforcement of- 
ficers. This technology meets an urgent need 
and supplies critical support to our state troop- 
ers. It will enable the swiftest possible response 
for their safety and that of the public.” 

Henry Lee, Commissioner of the Depart- 
ment of Public Safety said, “With the addi- 
tion of this new 800MHz radio system, in- 
cluding the mobile data terminals, our troop- 
ers will be equipped with a vital 2] st cen- 
tury crime fighting tool.” 


Antenna assists in fighting 1998 forest fires 


Forest firefighters combating the extensive 
firestorms that swept through Florida last 
summer found a new ally in a relatively small 
piece of equipment: a 
cast-aluminum two- 
way antenna. The 
antenna enabled fire- 
fighters to communi- 
cate with one another 
during the tense and 
grueling natural disas- 
ter that devastated 
thousands of acres of forestland in Florida 
and Georgia in July and August last year. 

STI-CO Industries, Orchard Park, NY, 
was the unit manufacturer for this special 


LP-1-150 antenna 


antenna. STI-CO specializes in a variety of 


mobile and non-mobile antennas that ser- 
vice the law enforcement, emergency ve- 
hicles, transit and fleet vehicles, as well as 
private industries. 

Mike Stokes is president of Tim-Prep, a 
north Florida underground utility and 
earthwork contracting company in Baldwin 
that assists the Florida and Georgia Forestry 
Departments, in addition to providing heavy 
duty construction for utility and paper 
companies. 

“We used the antenna on our bulldozer, 
and it did not fail us. It is vitally important 


for us to communicate with the Forestry 
people in the field during a firefight. Any 
product that can withstand the tremendous 
beating in that environment is a product 
we'll continue to utilize in our operations,” 
Stokes said. 

The STI-CO antenna, called the LP-I- 
150, has VHF frequency range of 1SOMHz- 
174MHz with a 3MHz bandwidth. It can 


The antenna 


The two-way antenna allows firefighters 
to communicate during emergencies. 


handle 300W of power, and it is 4.2" high. 
Other similar models have frequency ranges 
from 136MHz-1!,000MHz and are also 
available with a strong ABS plastic radome. 
There are also low-band, UHF, cellular and 
GPS models in cast aluminum or radome 
versions. 


RadioMate® Makes Speciality 
Headsets For Special Customers 


WW ether you ride the waves, or 


ride the trails, RadioMate’ makes 
headsets with customer's needs in 
mind. Pictured are special applications 
for Police on Bicycles and Watercraft. 
These quality headsets allow the user 
to do his job, and at the same time, 
easily use a two-way radio. Once 
again RadioMate™ |eads the industry 
with quality products made in the USA 


“Professional Headsets for Professional People’™ 


RadioMate’ 


Contact us at (800) 346-6442 regarding your special headset requirement 
or see us on the web: www.radiomate.com. Visit booth 557 at IWCE in Las Vegas. 
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Frankel replaces Brown as Datamarine chairman 


Datamarine International, Mountlake 
Terrace, WA, has a new chairman, Stephen 
Frankel, who has been a director since 

; 1997. Following the 
company’s annual meet- 
ing on March 9, Frankel 
succeeded Peter Brown, 
who has been the chair- 
man or a board member 
for more than a decade. 
Brown continues on the 
board of the marine and 
land mobile radio communications equip- 
ment manufacturer. 

Frankel said that with the company’s ma- 
rine communications products running at a 
record high backlog, and future purchase 
commitments for 220MHz systems continu- 
ing to develop, he is pleased to have the 
opportunity to help Datamarine to maxi- 
mize its opportunities. The company’s 
fourth quarter report put the backlog at 
$865,000 worth of marine communications 
products as of January 2. with $228,000 
booked for land mobile radio equipment 
and $128,000 for marine instrumentation. 

In a statement issued March 24, 
Datamarine’s president, David Thompson, 
said that the backlog for 220MHz land mo- 


Thompson 


bile systems had exceeded $1 million and 
was growing. He set the marine equipment 
backlog at $1.7 million. 

“This order placement is consistent with 
our expectations, as license winners in the 
220 auction start to execute their plans to 
build out their systems,” Thompson said. 
“Waiting for the 220 service to start again 
has been difficult but there now clearly is 
movement.” The statement said Thompson 
anticipated the issuance of the auction li- 
censes by the FCC during the last week of 
March. 

SEA, a Datamarine subsidiary, manufac- 
tures 220MHz mobile radios for voice and 
data transmission, portable radios and base 
station repeaters. It designs and develops 
220MHz radio systems, 

Frankel takes on a challenge because the 
company’s fourth quarter report states that, 
as of January 2. its principal sources of li- 
quidity consisted of $225,000 in cash and 
equivalents. Its bank was not making any 
additional advances. Datamarine faces con- 
tinuing operating losses and negative cash 
flow. The company has engaged an invest- 
ment banker to raise about $3.5 million in 
subordinated debt to redeem existing debt 
and to provide working capital. 


100 AMPS CONTINUOUS 


MB 100M Power Supply from DuraComm 


13.8 VDC Output Rated at 100 amps 
continuous duty in a package that fits 
a standard rack, is only 3 1/2" tall and 
meets “half rack” depth requirements. 


* 3 Other Models available, starting at 40 Amps Continuous 


* Modular, expandable construction 


* Dual thermostatically controlled cooling fans 
® Battery back-up module available for UPS 


Join DuraComm in the switch-mode revolution! 
Contact your communications distributor 
or call or fax us Toll Free. 


Phone |°800°467°6741 


DuraComm® 


CORPORATION 
203 W, 23rd Ave. 


North Kansas City,MO. On the Web at www.duracomm.com 
e-mail: duracomm@duracomm.com 


64116 
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Fax 1°800°825*1403 
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SCA, Ameritech create 
mobile data system 


Software Corporation of America (SCA) 
has formed an alliance with Ameritech, the 
Illinois State Police (ISP) and the Illinois de- 
partment of central management services 
(CMS). SCA is planning to install the largest 
number of wirelessly enabled computers in 
public safety history across Illinois empower- 
ing state and local police to access a driver's 
criminal record using only the license plate 
number. 

The Illinois Criminal Justice Information 
Authority’s (ICJIA) area-wide law enforce- 
ment radio terminal system (ALERTS) mo- 
bile data network provides services for more 
than 3,000 users in middleware (TX emula- 
tion). ICJIA intends to replace its middleware 
with SCA’s Premier MDC software, creating a 
consistent middleware platform in [hnois on 
both ALERTS and Illinois Wireless Informa- 
tion Network (IWIN) CDPD networks. 

SCA will provide Premier MDC, the mobile 
data communications software for TWIN, as the 
Illinois State Police (ISP) will initially equip 
1,000 police officers with its wireless data sys- 
tem. Another 200 laptops that are already in- 
stalled will also be configured to run on the 
system. IWIN could potentially support more 
than 5,000 mobile data computers by 2002. 


GUIDE 


Call Today! 
800 748-3817 


Tower Planning 


E-inail us at picodsgirad.com 
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SPECIFICATION 


Engineering Factbook 
on Site Analysis and 


ATTENTION TOWER SPECIFIERS! 
* WIRELESS # BROADCAST * COMMUNICATION 


PiRod’s Tower Specification Guide is packed with the technical 
information you need to evaluate tower sites and identify critical 
tower performance quidelines. It's indispensable for wireless, 
broadcast and communication tower specifiers. 


Call for Your Free Copy Today! 


A\ Pit Ine. 


1545 Pidco Drive P.O. Box 124 Plymouth. Inehana 46569-0128 
$219) 936-4221 Fax 1219) 936-6796 
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News Notes ment and technology for production of co-. its Marta Technologies subsidiary to Envi- 


axial cable center conductors. Brian D. ronmental Systems Products. Marta op- 

Tessco Technologies, Hunt Valley, Garrett, Commscope president, said: erates centralized automotive emissions 
MD, has launched the Tessco Magic “Since clad wire-center inspection programs in 
Online Web Site with an Internet version conductors represent a Ohio, Maryland and 
of its printed buyers’ guide. — significant portion of our Florida. Robert G. Paul, 
(www.tessco.com) ... The Personal Com- raw material costs, this president of Allen 
munications Industry Association wants purchase represents an- Telecom, said: “We are 
the FCC to reserve the 2.11GH2-2.15GHz _ other big step in our ongo- pleased with this trans- 
band for third-generation (3G) wireless. ing cost reduction pro- action, which will provide 
(www.pcia.com/advomnfr.htm) ... Harriss gram.” On January 1, continuity for Marta’s op- 


burg, PA-based AMP has lifted registra) Commscope bought Garrett erations and allow Allen Paul 

tion requirements for its on-line catalog Alcatel’s $35 million/year Telecom to focus on our 

of 95,000 connector products. coaxial cable business in Seneffe, Belgium. core business of providing equipment and 

(www.connect,amp.com) (www,.commscope.com) services to the global wireless telecom- 
The Industrial Telecommunications Allen Telecom, Beachwood, OH, has sold munications infrastructure market. 


Association supports an FCC waiver re- 
quest by Commonwealth of Pennsylva- 
nia and GPU Energy to give any public 
safety and power radio service eligibles 
access to public safety and industrial 
business channels that the requesters 
propose to share—but only if the com- 
mission lifts the inter-category freeze so 
all classes of industrial and land trans- 
portation radio service eligibles can use 

public safety frequencies when participat- Audio Products 
ing in non-profit, cost-sharing joint ven- = ‘ 
tures with public safety agencies. 


For your low profile or 
clandestine communications 


(www.ita-relay.com) Ea) sk needs, the PRYME Radio 
On April 27, during the afternoon prior ce a iy. ‘ Products line of audio 
to the International Wireless Communica- i ij accessories by PREMIER 
tions Expo in Las Vegas, Simulcast Solu- Ss ¥e Communications has the right 
tions of Fairport, NY, is conducting a fo- : microphone for the job. 
rum on wide-area communications. a 
(www.simulcastsolutions.com) ... In addi- ss : 
tion to its new power supplies, Coquitlam, E We offer a full line of 
British Columbia-based Samlex America 5 ea audio accessories for 


all major brands of 

portable radio, including 

full- d remote 
speaker microphones, light duty 
boom mics. noise reducing throat 


offers factory direct reconditioned sup- 
plies. (www.samlex-america.com) ... 

The Houston Police Department, 
which provides law enforcement services 


to the nation’s 10th largest city, is now : ie microphones, and survelliance 
making use of a new TDM Series console - e mics. Our head and ear- 
installation for radio and telephone com- : . - phones feature a patented, 
munications in its main dispatch center, s RS adjustable earhook design that 
in addition to command and training op- a RE makes therm the most secure and 
erations. The console is made by comfortable on the market today 
Cinnaminson, NJ-based Orbacom Sys- 
tems. (www.orbacom.com) Our accessories are designed with 
Kenonic Investments, Calgary, Alberta, maximum flexability in mind. They 
has purchased Calgary-based BatteryPRO can be easily adapted to a wide 


variety of uses and can be operated 
with ease while wearing safely 
equipment. Our boom and throat 
microphones can even be operated 
ha remote Push To Talk switch, 


Systems. (www.baltery-pro.com) 

Carrollton, TX-based Hutton Communica- 
tlons distributes Uniden two-way radios, 
accessories and parts nationwide as an 


authorized Uniden Communications dis- sa hic obile operation 
tributor under an agreement announced easier and safer than ever 
Feb, 1. (www.huttoncom.com) ... before 


Hutton Communications’ Atlanta 
sales and warehouse branch has relo- 
cated to a new 50,400-square-foot shared PREMIER Communications Corp. 
facility (with Andrew) in an Atlanta sub- 480 Apollo St. #E * Brea. CA 92821 
urb. The new address is 775 Tipton In- Phone: 714-257-0300 ° Fax: 714-257-0600 


dustrial Drive, Suite F, Lawrenceville, GA 
30045; phone numbers are unchanged. Dealer Inquiries Welcome 1-800-666-2654 


(www.huttoncom.com) ... CommScope, Vielt uacon the web ath 
¢ b http: x f 
Hickory, NC, has purchased Texas ~ i adele a hliimaat 


Instrument’s clad-wire fabrication equip- 
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Consoles 


Tone remote offers programmable 
features for eight channels 


The model 24-66 tone remote 
from IDA features contro! and 
display for as many as eight chan- 
nels, latched or momentary moni- 
tor, Intercom, alert tone, program- 
mable auxiliaries. 30db of com- 
pression and 3W of speaker au- 
dio. Standard features that are not 
included at time of purchase can 
be activated with simple programming done in the field. Monitor, 
intercom, mute, alert tone, number of channels and the auxiliaries are 
all programmable. With multiple remotes installed in parallel, the 
audio levels remain consistent. Even in a noisy environment, users 
will be heard. 
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Console configuration features 
sever-inch pedestal for more space 


Winsted’s seven-inch pedestal riser component expands the console 
configuration possibilities available in its modular System/85 consoles. 
The pedestal raises the entire console seven inches to provide additional 
space under the work shelf. This extra height allows adequate space for 
wheelchair access or additional accessories under the shelf. When the 
shelf is positioned at a standard 28-inch height, it provides additional 
economical rack space above the shelf for easy access to VTRs and 
other electronics. The Model 85069 pedestal risers attach directly to the 
standard Winsted console pedestal. Two complete console systems in- 
clude the new riser. The K8559 three-bay system, incorporating the 
higher riser configuration, and the alternative K8610 featuring the stan- 
dard height work shelf. Both models produce additional rack space 
above the shelf. 
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Port replicator accommodates 
laptop, notebook computers 


Gamber-Johnson’s uni- 
versal port replicator, Noteport 
UPS-24, uses universal adjust- 
ment design. It is a low-cost 
alternative that will accommo- 
date laptop or notebook com- 
puters with USB technology 
by plugging the provided 
USB connecting cable into the computer to provide power and 
port replication for serial, parallel or USB connected peripher- 
als. The Noteport UPR-24 provides full-featured internal power 
supply, two USB ports and four serial ports, plus an optional 
parallel port dongle. 
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Console features desktop control 


Vega’s model 
C-6024 radio/tele- 
phone control console 
is a microprocessor- 
based, multiline, 


multi-format, desktop radio control console. Its touchscreen 
and independent switches for line selection and instant PTT 
allow for ease of use. Any number of lines can be installed, 
With the appropriate number of switch panels, each paned ac- 


commodates as many as six line cards. Any line may be con- 
figured for either a dedicated two- or four-wire radio circuit, a 
dial-up access telephone circuit (identical to Vega’s C-550) or 
a full duplex conventional PSTN telephone circuit. The con- 
sole also allows for future expansion, Other features include 
an intercom switch that inhibits’ leased-line module control- 
tones, allowing an operator to talk to-another console; and a 
per-line unselect volume control that adjusts the speaker level 
of the individual line receive audio. 
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E9-1-1 system handles several 
functions on single screen 


Motorola’s Commercial, Government 
and Industrial Solutions Sector has de- 
veloped several new features and capa- 
bilities as well as a new name for its line 
of digital systems serving E9-1-1 call- 
taking and dispatch centers. The 
Centralink 2000 gives emergency call- 
takers the ability to handle several func- 
lions on a single sereen. The call-taker 
can now use the computer keyboard func- 
tion keys. a mouse click or the phone to 
answer calls, make automatic call-backs, use speed-dialing, check 
on the status of calls or handle a transmission from a telephone 
device for the deaf (TDD). The system is based on a Microsoft 
Windows NT platform. 
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Console provides increased 
accommodation versatility 


Evans’ Identity is a new console product that provides versatility 
in technology accommodation and aesthetic design for control and 
command centers. Identity is designed specifically for technology- 
driven environments such as telecommunications network operations 
centers and utility control centers. The open-portal framework offers 
virtually no structural limitations to the size and contiguration of 
equipment that can be accommodated. The frame retracts to a small 
footprint when supporting flat panel display technologies and adapts 
to changing equipment needs, 
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READERS’ CHOICE 


Of the new products in the September 
1998 issue, this one generated the 
biggest reader response. For more 
information on this product, circle the 
corresponding Fast Fact Card number 
on the card found in the back of this 
issue, and mail the card to us. 


Pager’s antenna 
ups reception range 


The Sceptar 
tone and voice 
pager from 
Shinwa Com- 
munications 
of America is 
a completely 
synthesized 
VHF pager 
with PC pro- 
gramming ca- 
pability. The small pager tolerates rough 
handling. Its cellular-like telescopic an- 
tenna is designed to improve reception 
in areas that are beyond most pagers’ 
ranges. Ithas up and down volume con- 
trol buttons instead of rotating volume 
controls. 
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Portables offer 5W 
power, safe versions 


The compact, rugged VX- 
400 series of land mobile por- 
tables from Vertex Radio 
Communications is avail- 
able in VHF A, 134MHz— 
169MHz; C, 148MHz- 
174MHz; and UHF, A, 
400MHz-430MHz; OD, 
450MHz-485MHz; E 
485MHz-5 |2MHz. The por- 
tables meet MIL-STD 810 
C/D/E ratings and are avail- 
able in intrinsically safe ver- 

sions. WHF and UHF ver- 

sions feature a full 5W RF 
power output rating with low-power level set- 
tings of 2.5W. 1W and 0.1W. DCS/CTCSS is 
programmable by channel as well as by 
12.5kHz and 25kHz channel spacing. The por- 
tables are capable of 16 channels (8 + 8) and 
offer several scan modes, The portables mea- 
sure 4" X 2.28" X 1" with battery, plus a 4" 
fixed antenna. 
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Compact panel antennas perform indoors 


Celwave’s Microtenna is a new series of 
eight indoor pane] antennas that deliver 
performance for applications including 
ESMR, AMPS. GSM. DCS and PCS. The 
antenna units are economical, compact and 
durable, and they are available in a variety 
of patterns and gains, from unity to 6dB. A 
dual-band model covers all wireless sery- 


EDX SignalPro™ 


Some planning tools arv great at collutar 
or PCS but useless otherwise. EDX 


SignalPro™ is a full-featured planning 


from EDX Engineering, 


ices from 806MHz to |,990MHz. The an- 
tennas feature a wall-and-ceiling mount 
that makes them simple to install] and an 
unobtrusive off-white radome that comple- 
ments building aesthetics, An integrated N- 
lype connector permits the use of small- 
diameter cable connectors. 
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tool far Windows®” 954NT that provides 
comprehensive, accurale designs for 
auny system in the 30 ME ta 0 GIle 


frequency range 


“Cellular * Wireless local loop 
=Pcs * Microcell 

*Paging = Indoor wireless 
¢MDS * Land mobile 
*IMDS * Microwave link 


#AM, PM. and TY braacdeast (DIY) 


EDX SignalPro and its modules offer 21 
different propagation motels, including 


Iransmiiter-specific measurement- 


derived models, and full 3D ray-tracing 
macdels for indoor aod autdagr 


microcell stuxlies 


EDX SignalPre includes SigaalMX'™ 
(patpend.) making it the world’s only 
planning tool with multimedia 
simukttions of system pertarmance, EDX 
also offers an extensive collection of 
terrain, grounucover, demographic, map 
image, and veetw aap dla for mest 


areas of the work! 


For 13 sears EDS bas been the feader 


in PC-based wireless planning wols. We 


provide features and performance that 
are not available {rom any ather tool— 


at any price—on any platform, 


Contact us today fora fully operational 
deme CD (not just a slideshow.) You'll 
discover why EDX is the name to know 


in wireless system planning tools, 


Tools for Wireless Design 


EDX Engineering, Inc. » PO. Box 1547 = Eugene, OR 97440-1547 USA © Tel: (541) 345-00)9 = Fax: (541) 345-8145 
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Alarm transmitter 
alerts automatically 


Ritron’s Quick 
Talk is an auto- 
matic voice-alert- 
ing radio transmit- 
ter. Integrating ad- 
vance digital voice 
recording technol- 
ogy, the weather- 
resistant transmitt- 
er monitors two 
switch inputs and 
transmits custom 
voice messages 
over any VHF or UHF radio system, in- 
cluding repeaters. Battery-operated (six 
AA alkaline or NiCd), the transmitter per- 
mits one year of 24-hour monitoring of 
any dry contact closure such as thermo- 
stats, humidistats, momentary switches or 
any other switch. When a switch changes 
state, the transmitter alerts radio-carrying 
users immediately with a voice message 
of the status of pumps, lights, doors, fans, 
temperature, liquid levels, pressure Jim- 
its, leak detection or power failures. Line- 
of-sight coverage is also available up to 
Y2 mile with the standard antenna. 

Circle (403) on Fast Fact 


GLOBALIZATION 
Globalizacion 


Globalizagao 
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Mount receptacles offer 


Tru-Connector’s upgraded line of 7/16 
male and female panel mount receptacles use 
the type N mounting hole pattern to allow 
conversion from UG-S8/U to 7/16 using the 
same I" square exiting pattern without modi- 
fication. Featuring a new mounting plate with 
an integral, raised conductor seal to create a 
tight fit and a solid female outer conductor, 
the receptacles provide less than 155dB or 
better typical intermodulation. Constructed 
with gold or silver center conductors, beryl- 
lium-copper contacts and Teflon insulators, 


new conductor design 


Tru receptacles can 
incorporate silver- 
plated or Trulustre 
(tri-metal-plated) 
brass bodies. Rated 
for 2,700VRMS 
and 500 imped- 
ance, applications 
include cellular 
base stations, com- 
munications and related equipment. 
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Data radios include internal diagnostics 


The GB series line of data radios from 
GLB are compatible with the SNRDS radios. 
The radios measure 4.5" X 2.27" X 6" and 
are available in 138MHz—172MHz and 
806MHz-906MHz frequency bands in addi- 
tion to offering baud rates up to 9600kbps. 
Diagnostic options are available for RSSI, 
voltage level, internal temperature and power 


output. The radios can be used in point-to- 
multipoint or configured as repeaters (store 
and forward). They can be used in applica- 
tions such as waste management, water con- 
trol, oil and gas, aeronaulics, automatic ve- 
hicle locating, mobile terminal dispatch, sur- 
veying, ATM and DGPS guidance. 
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Embedded antenna supports dual frequencies 


RangeStar [nternational’s Performa 
dual-band embedded antenna for wireless 
handsets operates on 800MHz cell band 
and 1,900MHz PCS frequencies. The 
embeddable antenna supports dual fre- 


INNOVATION 
Innovacion 
Inovagao 


quencies for enhanced coverage and seam- 
less roaming. It features a gain of 1 dBi, 
measures 1.5" X 0.05" X 0.03") and 
weighs one gram. 
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IGENCE 
Convergencia 
Convergéncia 


17-19 November 1999 
Miami Beach Convention Center Miami Beach, Florida USA 


TelécomLatina ‘99 delivers the information and technology that communications 
professionals in Latin America need to prosper in this new marketplace. 


YOulILssee™innovative ideas 
On. thesshow. floor. Find the 
solutions «you're looking for 
in) TelecomLatina’s compre- 
hensive program, taught in 
Spanish and Portuguese. 


For more information on 
attending or exhibiting, 
please call; +1-303-741-2901 


Usted vera ideas innovadoras 
en el salén de exhibiciones y 
encontrara. las soluciones. que 
esta buscando en el interesante 
programa de TelecomLatina, 
dictado en espanol y portugués. 


Obtenga mayor informacion 
para asistir como visitante o 
para exhibir Hamando al: 
+1-303-741-2901 


wwwitelecomlatina.com © trade showseintertec.com 


Vocé conhecera idéias inovati- 
vas no salao da mostra e encon- 
trara as solugoes que procura, 
no abrangente programa de 
conferéncias da TelecomLatina, 
apresentadas em espanhol e 
portugués. 


Para obter informacgoes 
de como visitar ou exibir, 
por favor, ligue para: 
+1-303-741-2901 


Brought to'you by Intertec Exhibitions, a division of Intertec Publishing, A PRIMEDIA Company. 
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Meter detects RF, 
microwave radiation 


General Micro- 
waye’s model 2001 
radiation hazard 
measuring instru- 
ment (RAHAM) is 
constructed in a rug- 
ged housing and 
Measures exposure 
to potentially haz- 
ardous levels of 
non-ionizing RF 
and microwave radiation. The instrument 
covers a frequency range of 3MHz to 1GHz, 
measures the E-field over the wide dynamic 
range of 10V/m to 1,000V/m and features a 
three-element diode detector that provides an 
isotropic (omnidirectional) response. The 
alarm level threshold is set to 200V/m but 
can also be factory-reprogrammed to meet 
specific customer needs. Visual and audio 
alarm indicators are activated when the alarm 
threshold is exceeded. The instrument is suit- 
able for operation in the environment of real- 
world field applications. The instrument and 
probe are enclosed within a single rugged 
housing that is designed to be rainproof and 
to survive a more than three-foot drop onto a 
solid surface. Operator controls are easily ac- 
cessible and suitable for gloved users. The 
instrument measures 9.58" X 2.88" X 1.75" 
and weighs | pound. Standard accessories 
include carrying strap, carrying case and bat- 
tery charger. 
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Yagi antenna offers 
durability outdoors 


Saad 


Maxrad’s UHF and 800MHz and 


900MHz yagi antennas are designed to with- 
stand tough weather conditions. The yagi an- 
tennas feature five welded elements, 10dBi 
gain and an enclosed feed network with a type 
N female connector at the end of the boom. 
This design eases installation and enhances 
durability and performance, while providing 
protection from tough weather conditions. 
Each BMOY antenna series comprises three 
wideband models. The BMOY UHF series in- 
cludes three models: BMOY4065 for 
806MHz-866MHz, BMOY8245 __ for 
824MHz-896MHz and BMOY8905 for 
890MHz-960MHz. All models are available 
in a black-powder-coated finish and come with 
mounting hardware that allows positioning for 
horizontal or vertical polarization, 
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Modem delivers TNPP over paging control links 


The TLM-1200 TNPP link modem 
1200 from Kantronics delivers TNPP 
frames from a source site to one or more 
remote sites—point to multipoint— using 
radio control links, The TNPP feed can 
come from a paging terminal or any other 


serial source (such as a satellite feed), and 
the modem will accept frames at 1200 
baud, 2400 baud, 4800 baud or 9600 baud. 
Transmission of these frames over the ra- 
dio link is at 1200 baud using CCITT V.23 
tones, thus eliminating the need for spe- 
cial, costly data-ready radios. For many 


applications, a 1200 baud feed is sufficient, 
including light POCSAG and/or Flex traf- 
fic. The modems may be combined in pairs 
to filter a TNPP feed by destination, to 
remove frames with CRC errors and to re- 
number frames. A pair-can also be used to 
change the rate of a TNPP feed because 
one unit is used for transmit (1200 baud— 
9600 baud). Terrestrial simulcasting 
tems can be created by pairing TLM-1200s 
with KPC-2000 controllers. The contro! 
links can be used later as backups. 
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RF Instrumentation 
Requirements? 


Consider This Low-Cost Portable Instrument 


C IA ™ HF ” Tapelaiee Analyzer 


$399.95 plus $7.50 Shipping & Handling 
(Continental USA only) 


The new AEA model CIA-HF Complex Impedance Analyzer represents a major break- 
through in RF instrumentation. Until now, it was necessary to spend over $10,000 to obtain 
a graphical Complex Impedance Analyzer. 

With the CIA-HF you can get a graphical representation of SWR, Impedance, 
Resistance or Reactance of an antenna or RF tuned circuit with respect to frequency. The 
CIA-HF has an internal DDS (Direct Digital Synthesizer) sweep or single frequency gen- 
erator for excellent frequency accuracy, stability and spurious response. The keypad is a 
splash-proof membrane type with audible keystroke feedback. Easy for the layman pro- 
duction tester to use in the normal mode, or select the Extra Features Mode for access to 
all the powerful capabilities. 

Packaged in a custom rugged plastic hand-held plastic enclosure, the CIA-HF is meant 
to be used in the field or laboratory with eight internal AA batteries or an external 12 - 16 
VDC power source. The unit is small enough to take up a tower to place right at the feed- 
point of an antenna under test or to use on a lab bench without taking up much space. The 
graphical Liquid Crystal Display operates in low light or direct sunlight environments. 

The frequency range for the standard CIA-HF is 400 kHz to 54 MHz in one kHz steps. 
The impedance, resistance and reactance ranges are 0 to 1000 ohms in three ranges. In 
addition to the graphieal presentations, the CIA-HF will show the following parameters in 
digital format: Relative Q factor, 2:1 SWR Bandwidth, Phase Angle (theta), Minimum 
SWR frequency, Sweep width/division. SWR at center frequency (Fe), Return Loss, Rough 
indication of Inductance or Capacitance values, DC Voltage (2 to 25 volts), (50 ohm) nor- 
malized impedance and the distance to first short or open in coaxial cable. 

A serial port is provided with firmware drivers to communicate with a Personal 
Computer for purposes of controlling the CIA-HF and for downloading data and graphs to a 
PC for future reference. Possible applications include but are not limited to tuning: anten- 
nas or RF resonate circuits, feedline stubs, RF filters, MRI circuits. baluns and matching 
networks. Use an external loop on the end of a short piece of coax to make the CIA-HF 
operate like a stable and backlash-free grid dip oscillator with a graphical display of the rel- 
ative Q factor. A beeping tone gives audible feedback of SWR at a single frequency for 
hands-free tuning of an antenna or resonate circuit without even having to look at the CIA- 
HF. 

We realize that to many this instrument may seem too good to be true. Order yours 
now and take advantage of our two week money-back guarantee. For full specs visit our 
web site or call for our brochure, 


AEA 
Division of Tempo Research Corporation 


1390 Aspen Way, Vista, CA 92083 »© Tel: 1-800-258-7805, Fax: 1-760-598-5634 
www. aea-wireless.com, n7ml@imt.net 


Visit us at IWCE, Booth #1869 
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Fire Pager with Monitor Fagan 


Durable Motorola KeyNote® pager 
Reconditioned to factory specifications 


We add our unique Monitor Adaptor - Pager 
functions the same as a Minitor I]@ in Monitor mode 


90 Day Warranty with optional extended warranty 


Price below is on Your Frequency and programmed 
to Your Paging Tones ; 

1 - 20 units $135 each 51 - 100 units $122 each 

21 - 50 units $128 each over 100 units $115 each 


800-822-2180 


Fax: 561-683-0059 
International: 561-683-0022 


Paging and Wireless 
Service Center 


1300 N FL Mango Rd #26 
West Palm Beach, FL 33409 


Available options: 

*Vibrator add $5 

*Voice Storage add $10 

*New NiCad Batteries $6 

*New chargers $29.75 

*Extended Warranty: 

1] year $19 - 2 Years $18 per year 
3 Years $17 per year 


Dealer Prices (end users slightly more) 
Minitor IT Repair 


hitp://Awww. pwservice.com 
*Minitor II] Repair just $29.50 
*Price includes all Parts & Labor 


*Water/Physical Damage and 


housing parts not included Minitor II and KeyNote 


een 
VISA 
=a 


Custom Dispatch 
& Communications Solutions 


For over 22 years, Penta has been a leader 


PENTA 


CORPORATION 


Excellence in 
Communications & Controls 


in voice communications technology. That 
means dependable equipment and a level of 
customer service that's second to none. 


325 Edwards Avenue 
New Orleans, LA 70123 
Tel: 504/ 733-1700 
Fax: 504/ 734-5041 


www.penta-corp.com 


Let us design a custom solution for 

your dispatching or public address needs. 
For more information, please call us or visit 
our web site. 
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Power amplifier system 
features feed-forward 


MPD Technologies’ multichannel, 
200W, feed-forward power amplifier system 
uses state-of-the-art feed forward technol- 
ogy and accommodates AMPS, CDMA, 
cdma2000 and TDMA modulation formats. 
Each amplifier loop is microprocessor-con- 
trolled, ensuring IMD cancellation during 
any specified mode of operation. Typical 
IMD performance with any modulation for- 
mat is 63dBe, Each of the system’s four 
FFPAs can deliver 60W of output power. 
The FFPAs are combined using an active or 
passive combine. The rack-mount construc- 
tion results in flexibility relative to system 
reconfiguration. Fifty-watt, 100W, 150W 
and 200W systems can be configured. de- 
pending on the number of FFPAs used. Each 
of the FFPAs can be controlled via a remote 
interface for detailed status monitoring and 
control. Typical applications for this ampli- 
fier system include fixed or mobile base sta- 
tion enhancement. 
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GPS unit offers color 
display, voice prompts 


=a Magellan’s 
T5SONAV yehicle 
navigation system 
can be transferred 
from one fleet ve- 
hicle to another. The 
system features 
voice and visual 
driving instructions 
that tell the user 
when to make each 
turn and show the 
direction of the turn 
with arrow icons. 
The custom route feature allows the user to 
control the route that is used. Choose among 
the shortest time route, the most use of free- 
ways or the least use of freeways. The 
Roadexclude feature allows the user to tell 
the system what roads he does not want to 
travel, and they will be excluded from the 
route. Also included are features such as 
autoreroute. off-road navigation and vehicle- 
independent positioning. 
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Radio system protects outdoor applications 


The MDS P70 packaged radio system 
from Microwave Data Systems is for out- 
door telemetry applications. or for any loca- 
tion where radio equipment requires protec- 
tion from harsh or corrosive environments. 


The system is highlighted by a weathertight, 
padlockable enclosure (NEMA 44X) that 
may be tower-, wall- or pole-mounted. The 
enclosure houses two MDS transceivers, an 
optional backup battery, control circuitry and 
bulkhead-mounted lightning protectors. A 
spacious mounting plate and a 24Vdc power 
supply are included. An optional internal 
heater is available for use in cold climates, 
ranging to arctic conditions. The system is 
suitable for tail-end links or repeater applica- 
tions, where the data ports of two radios are 
connected together via a short cable. For re- 
liability, the system may also be configured 
as a redundant remote or master station. 
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Connector kit creates variety of interfaces 


The Unidapt RFA-4023-01 from RF Con- 
nectors is a kit housed in a sturdy, foam-lined, 
hinged, ABS plastic case. It includes 43 uni- 
versal adapters. All connectors in the Unidapt 
line are made of silver-plated, machined brass 
with gold-plated contacts and PTFE insula- 
tion. Using this compact, rugged kit, several 
adapter configurations can be available in sec- 
onds. Each adapter, when joined using the 
universal center adapter, creates many combi- 
nations of coaxial interfaces. Any male-to- 
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male, female-to-female, or male-to-female 
adapter can be produced quickly and easily; 
mix or match the pieces to create the required 
adapter. If a standard adapter is not immedi- 
ately available, it can be made using the N, 
BNC, TNC, SMA, Mini-UHF, F, UHF and 
RCA components contained in the kit. The RF 
Sampler, right-angle, tee, double banana plug 
and double-binding-post adapters expand the 
possibilities. 
Circle (413) on Fast Fact Card 


Grounding kits 
attach to cable 


Andrew’s grounding kits 
are for installation with 
2'/s"Heliax coaxial cable. 
The Sureground and 
Sureground Plus kits protect 
radio equipment from the 
damaging effects of light- 
ning strikes. The Sureground 
grounding kit for 2'/s" cable 
has a self-securing ground 
strap that eliminates the need 
for attachment tools and re- 
duces installation time. The 
kit includes a pretensioned 
solid copper clip-on ground- 
ing strap that ensures proper 
surface contact pressure be- 
tween the strap and the outer 
conductor, and prevents damage from 
over-tightening. Once in place, the kit 
provides protection against lightning 
strikes as strong as 125kA. Sureground 
kits are now available for “/s", 1!/4", 
1°/s” and 2!/s" coaxial cables. The 
Suregound Plus grounding kit com- 
bines a wraparound grounding strap 
with a preformed rubber weatherproof- 
ing boot. 

Circle (414) on Fast Fact Card 


Attenuators: 
Fixed: DC-26.5GHz 
Rotary; DC-4GHz 


RF Switches: 

Solid State 
Reflective 
Absorptive 

Ranges up to 3GHz 


Programmable: DC-5GHz 


We have designed over 7000 unique RF components. 
Many of those devices are application specific for test 
equipment, medical, automotive and cellular/PCS requirements. 


With over 18 years of experience with innovative 
products and consistently exceeding the expectations of 
our customers, |FW provides the highest quality and cost 
effective solutions available in the industry. 


Power Dividers: 
Wilkinson: 800-2 | OOMHz 
Resistive; DC-4GHz 


Accessories; 

DC Blocks up to |8GHz 
Impedance Matching Pads to 3GHz 
RF Detectors 

Feed thru Terminations 


JFW Industries, Inc. 
5134 Commerce Square Drive » Indianapolis, Indiana 46237 
Tele. (317) 887-1340 Fax (317) 881-6790 


Internet— http://www.jfwindustries.com 
E-mail- sales@jfwindustries.com 
ISO 9001 Certified 


Visit us at IWCE, Booth #1364 
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Receive 
Weather Alerts 
Automatically 


on your 2-way radio system, 
PA system, voice-mail, 
numeric pager or telephone! 


« Rack-mount and mobile systems 


* Warnings digitally recorded for 
DTMF access and playback 


* Designed specially for demanding 
Public Safety use 


Call toll free 1-888-877-8022 
or visit our Web site at: 


http://www.thuneagle.com 
a EXGy 
t, 


Weather Radio 


“sy Ph) 
“er din® 


U.S, Patents 5,444,433 - 5,574,999 -D,377,795 
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RADIO & CELL PHONE 
NYLON CASES 


* Stylish Cases for Tough Field Use 

* Competitive Prices, Profitable Sellers 

* A Wide Selection for Any Need 
www.raineinc.com 


— DEALERS ONLY — 


6401 South Madison Avenue 
PO. Boy 4230 
Anderson. Indiana 40013-0230 
Tel; (765) 622-7687 
Fax: (765) 622-7691 


Call for a Free Catalog 
TODAY! 


1-800-826-5354 
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Radio headset weighs 15% less than standard 


Earmark’s radio headset, the HS-4S. is 
smaller in weight compared to the standard 
series 4 radio headset. Offered in simplex 
operating mode, the headset provides fea- 
tures required by individuals working in 
high noise who do not need hands-free op- 
erations. VOX is not available for this 
model. Simplified controls promote sharp 
reductions in training lime and reliable op- 
erations under adverse conditions. A perma- 
nently fastened, rotary on/off/volume con- 
trol. with detents, sets the radio for the pre- 
cise environmental condition. The soft- 
touch, tactile PTT button lets the user know 
when he is transmitting. The close-mouthed, 


NiTi alloy antennas 
minimize weight 
and resist perma- 
nent deformation 
when bent. This 
headset retains the 
series 4 product 
eroup’s 23dB 
NRR. Thick walls 
protect the headset 
cups from. struc- 
tural damage in the normally abusive envi- 
ronment of industrial manufacturing or 
processing, 
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Design software offers 
32-bit compatibility 


The new version of the RF network design 
software, Pathpro, from MLJ+JMS offers 
new features, including a new mapping in- 
terface: terrain, demand, and LULC data vi- 
sualization: and full 32-bit compatibility. This 
version also supports directional fixed wire- 
less antennas for wireless local loop and talk- 
back system design, measurement integration 
and model optimization using data collected 
with Erisoft’s TEMS and Comarco’s NDR 
systems, Pathpro’s map engine is fully com- 
patible with Mapinfo. The software can dis- 
play and print any data files, projection sys- 
tems and datums supported by Mapinfo. 
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VHF quadraplexer 
maintains low loss 


The model 3160Q-(7. 9, 11. 13) custom 
VHF quadraplexer from Microwave Filter 
separates four incoming signals to four 
translators while maintaining low loss and 
high isolation. The unit is designed for the 
four passbands of 175.325MHz to 
179.75MHz, 187.25MHz to 191.75MHz, 
199.25MHz to 203.75MHz and 211.25MHz 
to 215.75MHz, but other models can be cus- 
tom-designed to combine or separate any 
other four 


VHF chan- 
nels. Other 
models are 
also avail- 
able for 
UHF - fre- 
quencies. 
Passband loss is about 3dB, 

and mutual isolation is 25dB minimum, The 
quadruplexer comes with 750 type F con- 
nectors. Dimensions are about 
19" « 10,5" X 4", and it is designed for in- 
door use. 
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Test system analyzes WCDMA signals 


Anritsu’s test system integrates its 
MG3672A digital modulation signal genera- 
tor and MG0314A W-CDMA modulation unit 
and outputs test signals in compliance with W- 
CDMA test specifications, The test system is 
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suitable for functional evaluations in the R&D 
and production of W-CDMA base stations and 
devices, as well as for performance evaluation 
of N-CDMA and TDMA mobile communica- 
tions systems. Covering the 300kHz to 
2.75GHZ frequency, the signal generator can 
perform wideband analog and IQ modulation 
to 30MHz. Four expansion units can be simul- 
taneously installed in the main unit to support 
various TDMA/CDMA systems. One unit can 
be used to directly output test signals that com- 
ply with W-CDMA, as well as other commu- 
nication system standards such as PHS, GSM, 
PDC, NADC and DECT, 
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Analyzers enhance performance 


Hewlett-Packard’s family of 
general-purpose, portable spectrum 
analyzers offer engineers measure- 
ment speed, accuracy and dynamic 
range. The ESA-E series’ flexible 
platform allows users to enhance 

-performance as requirements 
change. Each analyzer, which 
comes with a card cage for adding 
future capabilities, can be expanded 
to include application-specific mea- 
surement personalities such as GSM and CDMA, which are slated to 
be available in the future. The analyzers can help reduce manufactur- 
ing test time, time-to-market and costs. The spectrum analyzers pro- 
vide Sms full-span RF sweep time, 28 measurements per second and 
19 when transferred over HP-IB (HP interface bus). Users can obtain 
virtually real-time responses when performing tests. 
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Receiver offers controller option 


Rockwell Collins’ knob-and-button-control option for the Collins 
95S-1A direct conversion receiver eliminates requirements for tradi- 
tional hands-on keyboard functions. The PC peripheral option allows 
users to dial in specific frequencies, noise levels and sensitivities in- 
stead of typing in parameters. The knob mouse unit is designed for 
use with the Collins 95S-1A, an all-purpose communications and 
surveillance receiver that supports a wide variety of radios receiving 
applications including government, military and commercial commu- 
nications, spectrum surveillance and test systems. It is available with 
new equipment or can be installed as a retrofit product. 
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Soldering iron offers heat delivery 


The PS-80 from Pace is a light- 
weight, heavy-duty, slim, solder- 
ing iron for demanding three-shift 
production environments. The iron 
features effective heat delivery at 
lower temperatures and tip tem- 
perature accuracy for repeatable 
performance with no calibration 
required. The design of the iron offers a cool-to-touch, cushioned grip 
handle for a balanced, comfortable feel. The plug-in heater is easy to 
remove and install without tools, and the high flex cord design pro- 
vides maximum control and reduced fatigue while operating the 
handpiece. 
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Software makes complex waveforms 


Wavetek’s Waveform DSP2 is a software tool for creating com- 
plex waveforms and downloading them to Wavetek Arbitrary Wave- 
form Generators (Arbs) via GPIB or RS-232. Waveforms can also be 
uploaded from Wavetek Arbs for editing. Waveform DSP2 runs in the 
Microsoft Windows environment, allowing for standardized features 
and an application look that make it simple to use. Waveforms can be 
created using any combination of drawing, math expression, digital 
storage oscilloscope (DSO) upload, arbitrary waveform generator 
upload and insertions from a library of waveforms or from data values 
from other applications such as Microsoft Excel. The standard Win- 
dows interface makes cutting, copying, pasting and editing sections 
of waveforms easy. The software easily switches between time and 
frequency domains. 
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TDM aids patstece pave technicians 


The model 3300 rugged, 
hand-held, metallic, time-do- 
main reflectometer from Riser- 
Bond Instruments is designed 
to enable twisted-pair techni- 
cians and installers to locate 


faults in any twisted-pair appli- 
cation. The waveform TDR 
tests for opens, shorts, sheath 
faults, broken or loose conductors, load coils, bridged taps and 
water damage. Dual connectors allow for display and comparison 
of two live pairs or stored and live waveforms. High-energy, re- 
chargeable batteries keep the TDR instantly ready for service calls. 
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Software incorporates Windows NT 


HTE’s full suite of enforcement software products incorporate 
Microsoft Windows NT. Policeworks is one of the first in a series of 
products under the company’s new HTE-government brand-umbrella 
to use Windows NT. The software is a comprehensive tool set suite for 
law enforcement that automates the entire process from dispatch to 
disposition, improving efficiency and increasing officer safety. Some of 
the enhancements include a message switch that lets an agency config- 
ure the system to tailor features and functions to its requirements. The 
software includes a new interface for report writing, featuring that fea- 
tures graphic icon navigation buttons. Mobileflash provides remote con- 
figuration and application updates to hardware in the field, keeping 
information correct and avoiding hardware downtime. 
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Wind Power! 


Enhance your PV system 


Heneniee 
er night ang ay 


Reduce total system ¢ 
Reduce operation 


Monthly AVEer 
9: mph average: 

10 triph average. 

if 4 moh averag 


Specifications: 

Rated 300 waits 

Only 14 Ibs (6.3 kg) 

45 inchy (1.14 m) blade: dia. 
Only two moving parts 
Internally regulated 


Southwest Windpower 

21317 N. First St. 

Flagstaff, AZ 86004 USA 
Tel (520) 779-9463 Ext. 53 

Fax (520) 779-1485 

www.windenergy.com 
éptSI@windenergy.com 


Circle (65} on Fast Fact Card Visit us at IWCE, Booth #1568 
May1999 MOBILE RADIO TECHNOLOGY 83 


NEW MULTIFUNCTION LCD 
AVCOM's PSA-65C 


Portable Spectrum Analyzer 
1-1250 MHz In One Sweep!! 


umes ome 
— 


hte... es 1. 


Laban nae es 

AVCOM's newest Portable Microwave Spec- 
trum Analyzer, model PSA-65C, has a fre- 
quency range from less than 1 MHz to 1250 
MHz with a sensitivity greater than -95 dBm at 
narrow spans, for the low price of $ 2930. 

AVCOM's new PSA-65C is a low cost gen- 
éral purpose spectrum analyzer that's loaded 
with standard features including FM audio 
demodulator, AM detector and digital frequency 
lock. The PSA-65C covers frequencies thru 
1250 MHz in one sweep. The PSA-65C is 
ideally suited for 2-way radio, cellular, cable, 
satellite, LAN, surveillance, educational, pro- 
duction and R&D work. Options include new 
1250 MHz frequency extenders, BNG-1000A 
tracking (noise) generator, log periodic anten- 
nas, ig case (AVSAC), and more. 

isit our web site at 

www.AVCOMofVA.com 


500 SOUTHLAKE BLVD 
RICHMOND. VA 22236 
Phone 904-794-2500 
FAX: 804-794-8284 
USA 


Bringing High Technology Down to Earth 


Phone, fax or write for more 
information or to. order. 
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4RV/2 VOTER 


Continuous or "vote-lock" mode 
Available as a card or in a rack system 
Price Performance leader for 10 years 
Extend coverage by adding receivers 
Thousands of DHE Voters in service 


4 Channels expandable to 64 
Many custom applications 
Select / disable switches 

RF Links or phone lines 
Opto-isolated |/O 
Signal-To-Noise 

Modular design 


For more details call, fax, or write to: 


Doug Hall Electronics 
815 E. Hudson St 
Columbus, Ohio 43211 
(614) 261-8871 
FAX (614) 261-8805 
http://www.dheco.com 
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Advanced 

Fox Wireless’ 

two-way batteries 

are NiCd batteries 

that feature Japanese cells, flexible cir- 

cuit boards and meet or exceed original 
manufacturer's specifications. 
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Earphone hands-free 


Accele Electron- 
ics’ combination ear- 
phone/microphone is 
suitable for any 
hands-free user. [t al- 
lows for quick head 
movements without 
falling off the user's 
ear. The mini boom 
microphone is posi- 
tioned close to the user’s mouth to transmit the 
clearest sound with minimum outside noise 
interference. It comes with a 2.5mm jack. 
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Radio modem offers power-conservation mode 


Johnson Data Telemetry’s [ntegra-T 
radio modem is a joint development by JDT 
and Dataradio, providing RF specification 
and modem technology. The modem is user- 
friendly and designed with advanced fea- 
tures and no complicated system set up. 
With 5W RF output power in UHF, VHF 
and 900MHz MAS, the modem offers fea- 
tures such as no dribble bits, data activation 
and power conservation modes required for 
telemetry and SCADA systems. The modem 
provides built-in diagnostics to aid users in 
maintaining the health of their data commu- 


nications network. System statistics can be 
gathered with each transmission on-line 
while the application is running. These on- 
line diagnostics can indicate a problem be- 
fore a costly system failure occurs. Should 
the on-line statistics raise a question regard- 
ing performance, more in-depth information 
can be gathered through the off-line diag- 
nostics. Maintenance can be scheduled, 
avoiding the cost of overtime and system 
downtime. On-line and off-line diagnostics 
are standard with every modem. 
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Antenna enhances in-building communications 


Antenna Spe- 
cialists’ fixed sta- 
tion dual-band an- 
lenna is designed to 
enhance in-building 
wireless communi- 
cations. This single 
antenna provides coverage for cellular, PCS. 
DCS, GSM and ISM frequencies. It is easy to 
install and eliminates multiple indoor antenna 
systems. The ASP-3561 omnidirectional, 


vertical-polarized antenna meets all world- 
wide wireless standards operating in frequen- 
cies of 824MHz-960MHz and 1,710MHz- 
1,990MHz. Built with capacitive fed, broad- 
band microstrip circuitry and housed in a 
rugged ABS radome, it assumes a low- 
profile, unobtrusive appearance. The antenna 
measures 8.1" in diameter by 2.5" deep, com- 
plete with a type-N female bulkhead connec- 
tor, and mounts with three 1" wall anchors. 
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Single-cell batteries 
offer longer float life 


Hawker Energy Products has increased 
the float life for the Cyclon single cell and 
Genesis product lines. Through process im- 
provements and testing, the company has 
documented that the pure lead-tin rechargeable 
batteries are 10-year-life products at 25°C, and 
15 years at 20°C. Previous float life specifica- 
tions were eight-plus years at 25°C, and 10 
years at 20°C. In these batteries. pure lead-tin 
electrochemistry helps the product survive ex- 
treme temperatures. The purity inhibits corro- 
sion and acid vapor venting. The starved elec- 
trolyte system prevents dry out through effi- 
cient recombination of gases. 
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Encoders offer steel 
keys, gold contacts 


The P-7 and P-8 series of DTMF-en- 
coders from Pipo Communications are 
designed with steel keys and waterproof, 
dustproof sealed gold dome contacts. 
The encoder and keyboard have been 
fully tested and are ready for a customer 
installation on radios or systems that are 
exposed to harsh or abusive environ- 
ments. Other features include brass in- 
serts with stainless steel screws and a 
wide temperature range (—22°F to 
160°F). The encoders offer low distor- 
tion. The miniature design fits most ra- 
dios, and all keyboards come in black. 

Circle (430) on Fast Fact Card 


Splitter divides signals 


for cellular leaky cable 


Microlab/FXR’s power splitter splits 
high-power cellular signals in the ratio of 
80:20, as might be required to feed signals 
down a side branch in a leaky cable installa- 
tion. The unequal power splitter, DG-54 se- 
ries, combines the low-loss benefits of the 
reactive two-way power splitter with the un- 
equal split nature of the directional coupler. It 
has minimal reflections, few solder joints and 
an air dielectric. Its mechanical shape also 
allows simple attachment to a wall or ceiling 
using clips or clamps. 
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Battery replacement 


fits Ericsson radio 

JBro Batteries’ JB- 
3278, NiCd, 7.5Y, 
1,800mAh is a replace- 
ment battery for the GE/ 
Ericsson MRK radio. 
This 3.84" X 2.85" X 
1.10" replacement is 
available now under part 
#1399, The battery 
comes with an 18-month 
prorated warranty. 
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Dry loads, attenuators 
offer low VSWR 


a The 1O00W and 
la F| 150W Square series 
of RF dry loads and 
attenuators from 
Bird Component 

=F Products has an ex- 
tended frequency range of de to 2.4GHz for 
use in cellular, data, [SM, land mobile, paging, 
PCS or SMR and ESMR applications. The 
products offer lov VSWR, compact size and 
a design that uniformly dissipates heat along 
the entire length of the load or attenuator. A 
square cross section and compact dimensions 
make this product space-efficient where mul- 
tiple units must be used in close proximity. 
The 100W models weigh about 2.8 pounds 
and measure about 7.55" X 2.75" X 2.75". 
Approximate dimensions of the 1SOW units 
are 8.3" X 5" X 4", and weight is 5.5 
pounds. The 100W models can be mounted 
vertically or horizontally. Operation of the 
150W loads and attenuators is limited to the 
vertical position. Tri-alloy plated N connec- 
tors are standard, and IEC 7/16 connectors 
can be specified. Cooling fins are black anod- 
ized aluminum. The new loads and attenua- 
tors are 502 devices. 
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RF POWER AMPLIFIERS 


MODELS AVAILABLE: 


# VHF 130-175 MHz to 500 watts output 
# 230-280 MHz to 100 watts output 
# UHF 400-512 MHz.to.350 watts output 
¢ 800-960 MHz to 200 watts output 


847-593-1213 


FAX 847-593-1320 
sales @vocomrf.com 


VOCOM 


PROOQUCTS COMPAMY.LiC 


www.vocomrf.com 
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Vertical racks allow 
venting equipment 


The 35" (20U) model 90011 and the 
70" (40U) model 
90020 from 
Winsted are stan- 
dard EIA 19" verti- 
cal racks. They are 
completely welded 
and ready for the 
safe installation of 
heavy equipment. 
They come with 
vented sides, an 
open base for ca- 
bling, and adjust- 
able punched rack rails 
with lacing bar. The heavy-duty steel 
cabinets are 40!/2" and 74!/2" x 
22'/s" X 26" with an attractive mar-re- 
sistant black textured enamel finish. 
Universal shelf support brackets have 
been added to the line of vertical rack 
accessories. They fasten to the front and 
rear rack rails of any 19" EIA cabinet 
with depths from 22" to 36". The brack- 
ets are strong and will support a wide 
variety of products that require a 24" 
deep working surface. 
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New Paging Controller 


The KPC-2000 can be installed as 

@ a satellite-based simulcasting 
controller, 

@ a TNPP receiver-POCSAG encoder, 

@ or either a first-in-line or 

down-stream POCSAG repeater. 


Oras James Young, of Awesome 
Paging, Victoria, Texas, says: 


“The darn thing just 


plain works!” 


See us at the IWCE, Booth #1572, 
Las Vegas, NV, April 28th-30th 


Kantronics Co., Inc., 1202 E 23rd, Lawrence, KS 66046 
Phone: 785-842-7745 Fax:785-842-2031 
E-mail: sales@kantronics.com Web: http.//www.kantronics.com 
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Catalog features expanded line 


IFR’s /999/2000 Test and Mea- 
surement Catalog features descrip- 
tions of the company’s expanded 
product line of commercial and 
wireless lest sets, signal sources and 
analyzers, counters and power 
Meters, avionics, spectrum analyz- 
ers, microwave, telecommunica- 
tions, ATE and systems and services. 
The catalog includes a 12-page, 
four-color product line overview section and ordering information 
of IFR sales offices. 
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Kenwood redesigns Web site 


Kenwood Communications has redesigned its Web site, located 
at www.kenwood.net. It features e-commerce capabilities, improved 
graphics and enhanced features for dealers and consumers. The new 
site allows on-line shopping for Kenwood merchandise, including 
consumer radio products and accessories. Visitors to the site can 
also purchase Kenwood logo clothing. Dealers can order banners 
and other dealer-only promotional products. Kenwood Systems, the 
trunked radio systems division and the Kenwood Amateur Radio 
division also have updated their presence on the site. 

www.kenwood.net 


EMC center offers resource manual 


The University of Oklahoma Center for the Study of Wireless 
Electromagnetic Compatibility (EMC) has published a new re- 
source manual designed to provide vital information needed to man- 
age electromagnetic compatibility issues in hospitals. Development of 
the Managing Wireless Electromagnetic Compatibility in Healthcare 
Resource Manual was funded by CTIA. The manuals are available 


through the University of Oklahoma Wireless EMC Center. 
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EIA publishes publication index 


EIA, the Electronic Industries Alliance, has released the 1999- 
2000 edition of the EYA Publications Index. It lists more than 60 
publications available through EIA, dealing with market growth 
and industry trends, government activities in terms of federal and 
state legislation and regulations, consumer education and career 
guidance, among other topics. EIA will also be adding the index to 
its Web site located at www.eia.org. 
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Jensen Tools updates catalog 


Jensen Tools’ updated version of its 300-page Master Catalog 
contains 50 pages of Jensen tool kits as well as hundreds of pages that 
feature products from other major manufacturers including test equip- 
ment, power and specialty tools, wire and cable, equipment for sol- 
dering, telecommunications and computers. 
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The TNF200 filters are available 
in nine models from 0.5 MHz to 
850 MHz. While primarily design- 
ed to improve the dynamic range 
of spectrum analyzers, these 
filters can also be used to reduce 
parasitics; or to eliminate or 
identify out of band interference 
in communications systems. 


Plot of Typical Notch 


Please call for FREE application note: 
“Spectrum Analyzer Measurements” 


CALEF 


VOICE: (520) 204-2597 ¥ FAX: (520) 204-2568 
P.O. BOX 4010 ¥ SEDONA, ARIZONA 86340 
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* Vibrate Option 
* Small Size—3-1/8" x2. 7A 6" x Ala! 

+ Single “AA” Battery 

+ 2-3 Year Limited Warranty 

Available 


Shinwa Communications of America Inc. 
P.O. Box 26407 
Oklahoma City, OK 73126 


ORDER TOLL FREE: 1-800-627-4722 
FAX TOLL FREE 1-800-759-1722 
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Goodwin Berber Torres Contreras 


Fred Goodwin joins DX Radio Systems, Los Angeles, as direc- 
tor of sales after 20 years of industry experience from General Elec- 
tric, Uniden, Standard Communications and Gulf Communications. 


Changes at TPL Communications, Los Angeles: 

Sandra Berber, account manager, handling bilingual and inter- 
national accounts, as well as representatives, distributors, OEM 
accounts and dealers; comes to TPL with 10 years experience in 
commercial communications. Kathy Torres, inside sales coordina- 
tor for TPL, advances to assistant sales and marketing manager. 


Members of the Radio Club of America (RCA) elect Mercy S. 
Contreras as vice president; she moves up from her position on the 
RCA board of directors. Contreras is group publisher for Mobile 
Radio Technology and three other Intertec Publishing magazines. 


Jeff Wright becomes associate sales manager at Newmar, New- 
port Beach, CA, after experience as a manufacturer’s rep in the 
marine and sporting goods industries. 


Paul Vaccaro departs Transcrypt/E.F. Johnson, Lincoln, NE, as 
director, North American systems sales, to join SmartLink Develop- 
ment Network, Apex, NC, as director of sales, North America and 
Canada. 


James Reeves advances to general manager of Tecom Indus- 
tries, Chatsworth, CA, and corporate vice president of Trak Com- 
munications, Tampa, FL, after serving as Tecom’s vice president of 
marketing and contracts. 


Changes at Motorola, Schaumburg, IL: 

Christopher B. Galvin, chief executive officer, is elected chair- 
man of the board. Gary L. Tooker, chairman of the board, retires, 
but will serve as vice chairman of the board through the end of the 
year. Robert W. Growney continues as president and as a member 
of the Office of the Chief Executive and the Motorola Board of 
Directors. 


Steven J. Gilbert, chairman of Gilbert Global Equity Partners, 
joins LCC International's (McLean, VA) board of directors. 


Changes at Advanced Charger Technology (ACT), Atlanta: 

Gary Leonard leaves Stratix, Norcross, GA, as vice president of 
sales and marketing to join ACT as general manager of two-way 
radio sales. David Grant departs AER Energy Resources, Atlanta, 
as eastern regional sales manager to joint ACT as director of mobile 
sales. Mark Horne joins ACT as director of marketing after work- 
ing with the Advanced Technology Development Center at Georgia 
Institute of Technology, Atlanta. Ray Rocque, director of sales, 
advances to director of international sales. 


Sung-Moon Yang leaves Hyundai Electronics America’s Wire- 
less Telecommunications division as vice president to join Tadiran 
Microwave Networks, Houston, as senior vice president of 
engineering. 


www.mrtmag.com 


DESKTOP POWER SUPPLY 


with BATTERY 
BACK-UP 


Combine one of our low profile desk top 
LP Series power supplies, a suitable battery, 
and one of our LPBB solid state battery 
backup modules to provide a compact, 
easy to install, low cost UPS. 


* 4 LP models available, peak output rated from 
10 to 25 “Amps”. 

* Compact size, |.75"H x 7"W x 7.62"D. 

« LPBB provides seamless solid state transfer to 
battery power when AC mains go down. Float 
charges the battery when power is restored. 


Contact your communications distributor, or 
call or fax us Toll Free 


Phone 1|*800°467°6741 Fax |*800°825+1403 


DuraComm® 
CORPORATION 


203 W. 23rd Ave. 
North Kansas City,MO, On the Web at www.duracomm.com 
64116 Email: duracomm@duracomm.com 
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TRANSMITTER LOCATION 


New fixed site direction 
finders provide 2 degree 
& accuracy, and include 
j Software for triangulation from 
‘ a central control site. Mobile 
versions also available covering 
50MuHz to 1 GHz 


Doppler Systems Inc. 


PO Box 2780 Carefree. AZ 85377 
Tel: (602) 488-9755 Fax: (602) 488-1295 
www.dopsys.com 
European Marketing Director Denis Egan 


PO Box 2, Seaton, Devon EX12 2YS England 
Tel & Fax: 44 1297 62 56 90 


x ae 
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Reserve your spot in the next issue! 


Dawn Rhoden 
Classified Advertising 
Manager 


Mail: 
Overland Park, KS 66212 


Phone: 913-967-1861 


800-347-9375 
Fax: 913-967-1735 


9800 Metcalf Ave., 


professional services 


FREDERICK G.GRIFFIN,P.C. 


Bo 3229 Walerlick Road 


Lyochburp, VA 24502 
(804) 237-2044 

NAVHONWIDE COMMUNICATIONS CONSULTING 

Mobile Radio, Micrutwave, PUd-t, 


CAD, Paging, LAN, 
Dispatch Communtvations Centers 
Multi Site Propagation Analysts 


LY 


Mt 


ERNEST N. MANN 
PRINCIPAL 


iis 


MCCON 


a 


Mobile Communications Consulting 
S.R. McConourhey, P-.E. 
Principal 


13017 Chestnut Oak Drive 


Gaithersburg, MD 20876 (401) 926-2837 


OMNICOM, Inc 


COMMUNICATIONS ENGINEERING 


GENE A. BUZZI 
PRESIDENT 


930 THOMASVILLE ROAD, SUITE 200 
TALLAHASSEE, FLORIDA 32303 

PHONE (850) 224-4451 = FAX (850) 224-3059 
E-mail: omnicommpalarts net 


THE PORTABLE DEPOT... 


REET AVERCA COMMS CATING | OM COAST TOODAST’ 


+ FACTORY TRAINED TECHNICIANS « 
& * SURFACE MOUNT TECHNOLOGY « 
~ ® FACTORY APPROVED NATIONWIDE « 
* EDACS & AEGIS + 
* VOICE GUARD CERTIFIED + 
© MPD, MPA, TPX, PCS AND ALL CURRENT PRODUCTS 
Route 2, Box 338C © Lynchburg VA 24501 es 


ERICSSON & 804-237-3427 @sB mae 


PROJECTS UNLIMITED 
INTERNATIONAL 
Specializing in Communications Solutions for Developing Countries 
international and Domestic Consulting Services 
* Voice/Data HF/VHF/UHF/Spread Spectrum 

* Fax & Internet email by HF radio 
* Manufacturer Support 


+ Installation/Training 


P.O. Box 146, Twin Peaks, Califarnia 92391 USA 
909-336-5216 909-336-5217 Fax 
email: projunitd@ compuserve,com 
http iourworld,compuserve com/homepages/projunitd/ 


HERB SACHS, CONSULTING 


Specialist in Public Safety Communications 


P.O. Box 729 
Bowie, MD 20715 
301-464-4268 


ROBERT H. SCHWANINGER, JR. 
ATTORNEY ATLAW 


BROWN AND SCIHIWANINGER 
1835 K STREET, N.W, 

SUITE 650, 

WASHINGTON. D.C, 20006 
(202) 223-8837 


GE PORTABLE SERVICE 
* FAST TURN 
* WARRANTY 
* $48.00 hr./2 hr, MAX 
* PARTS GE LIST 
* RETURN UPS PAID 
Smith Communications Service 
2121 W. Parrish Ave., Owensboro, KY 42301 
502-683-0936 — = 2 


MIIROTT 


COMMUNICATIONS GROUP 
RAYMOND C. TROTT. P-E. 
Chairman 


1425 Greenway Drive. Suite 350 
Irving, Texas 75038 
972/580-1911 * Fax: 972/580-0641 
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Category index 
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Business Opportunity ............sss0000: 
Computer Software...... 
Employment ..........--0+ 

Equipment For Sale 
Equipment Wanted . 
PABING .....cescerereereee 
Paging Systems 
Professional Consulting Service 
Professional Services ............+. 


Repair Services .. 
SOlwlOeSsissstascspsavccese 

Technicians Available .. 
Tower Equipment ....... aes 
JOWSF SHBCG Ss. ccsssivscvnansssvescxesusevescezeccest 


technicians 
available 


(RIDGEWATER COLLEGE 
formerly Willmar Technical College 
will have graduates from our 
WIRELESS COMMUNICATIONS 
ELECTRONICS 
program available for employment 
on May 20, 1999. 


Graduates have had intensive hands- 
on and classroom training on cellular 
and PCS networking, paging, trunking, 
two-way, mobile data, RF test equip- 
ment use, microprocessors and digital 
communications. 


@ Serving the industry since 1967. 

@ FCC certified graduates. 

@ Graduates in 48 states and Alaska. 

@ Ridgewater is a partner in G.W.E.C. 
(Global Wireless Education 
Consortium) 


—Visit our IWCE booth #262— 


CALL: Roger Williams, Instructor, or 
Fred Hanson, Placement Coordinator 


RIDGEWATER COLLEGE 
P.O. Box 1097 » Willmar, MN 56201 
Phone: 320-235-5114 
Fax: 320-231-7695 


equipment 
wanted 
WANTED 


Used Quintron 250/350 watt paging 
transmitters, in 150 and 450 bands. 


& GE-NET900, TMX9315’s 
E-mail: clif@en.com 
or (216) 496-2450 


eee classificl 


employment 


ELECTRONIC COMMUNICATIONS TECHNICIAN 


Los Angeles County Department of Public Works is seeking a journey level individual, with 
experience in state-of-the-art telecommunications. Able to assist in design, installation, 
maintenance, repair and documentation of the Department's integrated data, telephone, 
radio, and telemetry communications systems. Capable of troubleshooting from the sys- 
tem level to the component level. FCC, APCO, etc. certificate. Able to operate within 
current Windows word processing and database programs. Must have good communica- 
tion skills and be able to work in a team environment without direct supervision. Open until 
filled. Contact Personnel Division for Job Bulletin and Application at 626.458.2141. Exam 
No. C-6541-C; Bulletin No. 690-012; Salary: $4380 per month. 


Los Angeles County Department of Public Works. Personnel & Public Affairs Division 
900 S. Fremont Avenue, Sth Floor, Alhambra, CA 91803-1331 


COMMUNICATIONS TECHNICIAN 


Growing independent communications 
sales/service organization servicing the 
greater Kansas City area has an immediate 
need for one dedicated individual to join our 
team. Candidate must have five years service 
experience, including fixed & mobile field re- 
pair, mobile & portable bench repair and LTR 
experience. FCC and/or NABER certified 
preferred. Candidate must be customer ori- 
ented, well organized and willing to accept 
supervisory and training responsibilities. Top 
flight pay for excellent individual, benefits, 
bonus. Please send resume to Kevin, 
Ph: 816-524-1047. Fax: 816-246-0677. 


TWO WAY RADIO TECH/SALES COMMUNICATIONS TECHNICIAN 


40-year-old GROWING Multi-line Dealer with multiple facilities Located between Chicago and Milwaukee, RADICOM Busi- 
in Indiana, Kentucky and Arkansas has immediate need for ness Communications is seeking individuals for both bench 


Mobile & Portable Two-Way Technicians and Sales Staff with 2 
or more years of experience on Motorola, G.E., Kenwood, Stan- 


service and field service work. Two years of post high school 
electronics education is required. FCC, or PCIA, certified is 


dard, LTR or similar equipment. FCC or NABER Certified. Full preferred. Service will be on various business and public safety 


benefits, competitive wages, incentive bonus package, excel- 
lent working conditions and advancement opportunities. 


Send resume to: 
1-800-288-2430 or FAX: 1-317-248-0118 


COMMUNICATIONS MAINTENANCE INC. 
5601 Progress Road 


communications systems. Applicant needs computer (PC) 
background and typing skills. Full benefits, 401K, and Cafeteria 
plans. Salary commensurate with experience and skills. 


Send or fax resume to: 


Radicom Inc. 


Indianapolis, IN 46241 2604 Chapel Hill Rd., McHenry, IL 60050 
Attn: Personnel Dept. Fax: 815-385-4368 « Email: Chammarstrom@radicom.com 


WIRELESS COMMUNICATIONS 
TECHNICIAN 

Field technician—Must be experienced in 

systems: base stations consoles, micro- 

wave and data. PCIA or FCC certification 

preferred. Resume to: 

Metropolitan Communications, Inc. 
309 Commerce Drive, Exton, PA 19341 
E-Mail: mes@chesco.com 
Fax (610) 524-9970 


STATE OF ARIZONA 
DEPT. OF PUBLIC SAFETY 


SUPERVISING 
TELECOMMUNICATIONS ENGINEER 
$71,355/Annual 


The Arizona Department of Public Safety is seeking a 
qualified candidate to manage the telecommunication 
engineering functions of its statewide public safety tele- 
communications system. Desirable candidates will have 
experience in directing the engineering of large digital 
microwave, private mobile data computer, trunked and 
conventional land mobile public safety radio systems. 


TWO-WAY RADIO TECHNICIAN 


TWO YEARS EXPERIENCE REQUIRED. 
FIELD AND BENCH SERVICING OF ALL 
MAJOR BRANDS. SEND RESUME. 


ENGINEERED COMMUNICATIONS, INC. 
1610 Potomac Ave, Pittsburgh, PA 15216 


The position requires a bachelor’s degree from an ac- 
credited college or university in electrical or electronic 
engineering and 9 years of electronics engineering ex- 
perience, 3 years of which must have been in a lead or 
supervisory capacity in a statewide or large metropoli- 


tan telecommunications system; OR an equivalent com- 
bination of experience, training and education. 


Immediate opening for a 2-way Service 
Technician in the St. Cloud, MN area, We are in 
Central Minnesota, 80 miles northwest of Minne- 
apolis, The ideal candidate should have 8 or more 
years experience on radio repeaters, base stations, 
mobiles and dispatch consoles-preferably Motorola 
equipment. Good benefits package. Contact Andy at 
800-450-1887 or email resume and salary 
requirements to: granite@cloudnet.com. 


The successful candidate must acquire an Arizona 
driver's license and possess a FCC General Radiotele- 
phone Operator's License or the equivalent (e.g. PCIA or 
APCO Technician Certificate. CET Journeyman Certifi- 
cale with a Communications endorsement). 


All candidates meeting minimum qualifications will par- 
ticipate in a testing process. The Department is unable 
to pay interview or relocation expenses. Applications 
will be accepted until the position is filled. Resumes are 
encouraged but must be accompanied by a Department 
application. Applications may be obtained at: 


AZ DEPT OF PUBLIC SAFETY 
PO Box 6638 
2102 W. Encanto Blvd. 
Phoenix, AZ 85005-6638 
(602) 223-2290 


Pre-employment drug testing. EOE 


RF TECHNICIAN. 26-year-old grow- 
ing company in Beaumont Area is seeking 
Techs to perform bench work on portable 
radios. One year experience in radio repair 
desired. Great salary, benefits & profit shar- 
ing. Call John at (409) 755-7714 or mail 
resume to: NCt, 373 S. LHS Dr, Lumberton, 
TX 77656. Fax resume to: (409) 755-7810. 
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COMMUNICATIONS 
TECHNICIAN 


Continuous Testing / Several Openings 


County of Santa Clara (San Jose, CA) 
seeks individuals to service two-way 
radio, microwave and computer equip- 
ment used in public safety communi- 
cations. Experience required. Salary: 
$3,784-4,581 per month, includes 


County contribution to the Public Em- 
ployees Retirement System for the 
2% at 55 Plan; and includes payment 
by the County of the employee's 
regular contribution of approximately 
7%. Excellent benefits. 


For an application, please contact 
Communications Administration 
(408) 299-2711 
Equal Opportunity Employer 


WIRELESS STAFFING SPECIALISTS 
ALL LEVELS OF POSITIONS FILLED GLOBALLY 


@ Technicians ¢ Engineers e Managers e Sales 
Send resume to address below 


Check web page for immediate openings 
WW W.PERSONNELI.COM 


gs, PERSONNEL RESOURCES, INC 


Sais P.O. Box 14570, Cincianati, OH 45250 
Since 1989 = E-Mail, Careercomié! AOL.com 


@ 606-491-5410 FAX 606-491-4340 


ee classifica 


paging systems 


The People Finder™ 
Replacement Is Here!! 


8 
The VS3100 


Advanced Desktop Paging System 


* All-In-One Design: Keyboard, Transmitter 
& Display 
* 500 Pager Capacity 
* Wireless Alarm Input 
* 24 Dry Contact Inputs (expandable to 408) 
* Multiple RS232 Ports 
* Reports Package 


AVISIPLEX 


1141-G Lake Cook Road, Deerfield, IL 6001S 
Phone: (847) 405-0771 Fax: (847) 405-0776 Web site: www. visiplex.com 


Circle (100) on Fast Fact Card 


Omir as Intertec Books 


Pimineorh Company www.internettelephony.com * Your Internet Shopping Resource! 


equipment for sale 


DEALERS WANTED World’s First Talking 32 Channel Radio 


SUPER BUYS 
Now you can be a dealer in a new line of 


_ © Motorola 450 MHz LTR, NEW 
MOTOROLA 2-WAY RADIOS List $580 ea., Dealer cost $350 ea. 


Your Cost 
AUTHORIZED MOTOROLA TS-11 DISTRIBUTOR | 


* GTX 800 MHz Mobile 


Call Now 1-888-GO-WETEC, ext. my | © MTX 8000's — B3’s portable .... $199 ea. 


Visit our website at: www. wetec. com 


Circle (101) on Fast Fact Card 
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BUY * SELL » TRADE * CLEAN WORKING EQUIPMENT 


Bases, Repeaters, Paging TX 

S-MSF 5000'C 74CXB 7106 450 MH? 100W Repeater From... ., 
20-MSF 5000 C74CLB 7100 UHF 110W 2. |S 

6-Mot MCA+100 UHF 25 Watt Repeater 

> Micor VHF Repeater 76 & 200 Want 

20-GE 5900 MHz-PAC-W9 45 Flepeaters & Digital Pacing Be Station . Cal 
10-MIDOR 800 MHz Repentora 125W 

50-Micor Base/Repoators 100-375 Walt Low of VHF . - 
20-Mastr I Base/Repoaiers 6250 Walt All Barks - - . . 

20-Mitek Base 100 Wart Al Bands 

25-Acrotron Pionmer 1000 VHF Repaaters ACSB 25W .......... 
‘Mectites 2550 MHz 

50-Rangert 100 Wall 32 Channel 

200-Marek 30-39 MHz 100 Want 

200-Matrek 39-50 MHz 60 Watt . 

200 Mast if 30-50 MHz 60-100 Wart... - 

Mobilea 150-175. MMz 

10-Mitrek 45-80 Wan 4 Ch. 

50-Syntor X 110 Wan 92 Ch... 

20-Maztr I] 60-100 Wal B Ch 

20-DeRa S 100 Want 4 

5D-PAC-AT 1,6 Watt Mobte Reposter 

200-Amretron Pioneer 2000 ACS 25W.... 

WHF Motline 460-470 MHx 

‘30-Syntor X 9D00 TT4KES 110 Walt 

10-Spectra TE4FWATHADAK 410Wat X9000 -... .. 


20-Symior X T34VBN 32 Ch 110 


20-Systern 9000 PAC-AT 4KEA300GA 
50-Mastr ll 45-100 Wat! Repeater Builders 
15-Mot PAC-AT Mobile Repeaters 
30-Mitrek TAA 50 Walt. 

‘200 Miz Mobdes 

GE TMX 83108825 

10-GE PGOMTX - 900 

S-GE 19880150P13 - BOO 


20-Spectra 900 

20-EX 11 35 Wott WM PA, 

Misstame 

40-Ceniracom || Conirel Eq, Consoles BIM, CEB, Panots, Cabinets. . Call 
6-Centracom | Consoles & Lois of Parts 60... 6-22 cece cee eee 
500-MOT & GE Tons & DC Remotes All Types 


BARNETT ELECTRONICS INC. 


330 HWY 236 W., Lonoke, AR 72086 
ORDERS & BIDS $O0-423-3058 FAR: 501-676-2475 


© For Expanded List, updated weekly, look at our 
Website: www.barmettelec.com 


Info: 501-676-5506 
VISA & MC Accepted, HO COD’s 


SPECIAL PRICES and in STOCK! 
Keypad programmable GP-68 

UHF 430-470 MHz 

VHF 136-174 MHz 


Features: 
PL/DPL built-in 
9 DTMF memories 
Auto or Programmable 
Repeater Offset 
1 or 5W Power level 
All GP-68 radios include: 
3 hour rapid charger 
1200mAh battery 


E-mail: info@nsiradio.com 
http://www.nsiradio.com 


NSI Communications 
[7 Tel: (253) 946-2426 
Fax: (253) 946-8311 


ES a GP-€8, GP.200, GP-88 trademarks of Mctornia inc 


GP-68 


equipment for sale 


ri cen Your 
alog! 


esses is an established leader in the design and manufacture of innovative antenna 
products. Our latest Antenex Catalog is the perfect reference and buying guide for dealers. 
It features new products, as well as color photos, graphs, patterns, detailed descriptions 
and specifications of our full line of antenna products. 


United States: International: 
Phone: (800) 323-3757 Phone: (630) 351-9007 
Fax: (800) 851-9009 Fax: (630)351-9009 


Antenex Inc., 2000-205 Bloomingdale Road © Glendale Heights, Illinois 60139 


Circle (103) on Fast Fact Card 


¢ ACCESSORIES * ELEMENTS 


Fino oe PEKAAR COMMUNICATION INC. 
3:9 jais of the he month $ Steve's back, formerly of Gregory Electronics wae 
MOTOROLA Milrek Tabletop base model 1-41 JJA 60 wall, low band 36-50 ran 
MOTOROLA Sensar pocket pager, low band on 43.42 mhz and high band on 1 
ZEIT RON fable ape aging encoder Model mi 
GE GER mobiles 100 wail, UHF with standard accossorles ........ 
GE BELTS 5S Mobile—1 10w, high band, 150-170 fango wfaccessoaries 
GE MLS mobiles hi a Bat, with mic & brackol 
GE MPA Ponable 16ch 


* BOARDS * STRIPS » REEDS » 


¢ TRADE « 
Ande 


TIAS & 


o 
— 
uw 
ww 
s 


a 
GE poriable model! MPR or MPX UHF ey, band, AS-IS 

GE CMX bese mobiles 800 ina range w/accessorios nd 
Ericsson GE MDS mobiles comb. TL800, 800MHz rango wiaccessories 
Catalog Available...If you can v3 find it, try us! Call (97 


*SO33u* SLNAWATS « SAIHOSSIIOV + 


* BUY 
° J0VUL 


SdIH1S squvogds 
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eee classifica 


equipment for sale 


Fax: (540) 891-0538 


Massaponax Business Park 
3605 Loren Whitney Drive 
Fredericksburg, VA 22408 
Mailing Address: 

P.O. Box 7846 
Fredericksburg, VA 22404 


(540) 891-0569 We accept VISA and MasterCard 


ime LEE CHIE 
NN ELECTRONICS 
>» Two-Way Radio Communications 
> New and Reconditioned Radios 
> Custom-Designed Radio Systems 
> Repair and Programming 
> Consulting 
Hi-power/Lo-band PL Mitreks 29.7-38.9MHz 


Saber |, UHF, DES hi-pawer (rack & incliv. chrgys, etc.) 
Mid-band bases secure 


Console interface units 
Secure modems 

Secure spectratrac receivers 
Digitac comparators 
Centracom II CEB cards, cont. panels & complete 
GCC80 complete (MDC-1200 & MDC-600} 
R1032 DES Test Sets 

R1034 Line Test Sets 

Sirens GE Power Call, PA300, System 9000 


E-Mail: mechem@fls.infi.net 


URL Address: http://www.mechemelectronics.com 
Circle (104) on Fast Fact Card 


MOTOROLA RADIOS 


RADIUS - RADIUS - RADIUS 
NOBODY BEATS OUR PRICES—NOBODY BEATS OUR INVENTORY! 
SP50-P110-GP300-GP350-P1225-P200-SM50-SM120-M130-M1225-GM300 


MANY USED/DEMO TRUNKED & CONVENTIONAL RADIOS IN STOCK 
HT1000-MARATRACS-SPECTRA-STX-MTX8000-GP68-PP 1 000X-MAXTRAC-MTX800 
- 
@ 


Radio 
ZOVeESS, Mic: 


SALES: 800-545-7748 * FAX: 703-830-8710 


VISIT US AT 
http://www.radioexpressinc.com 


Circle (105) on Fast Fact Card 


BUY & SELL: 
LTR-BOOMHz & SOOMHZ EF Johnson « Kenwood * Uniden 
MOTOROLA 


UHF * VHF *800MHz*900MHz ; 
* Mobiles * Portables * Repeaters = Amplifiers » Paging Transmitters 


1-800-786-2199 
ERLING 203 N. Chestnut Street » McKinney, TX 75069 
KSOCIATES INC Fax: 972-562-7957 


Nationwide Purchasing and Sales o! Used Mike Malone 
Two-Way Racko Equipment www.usedtwoway.com 


3 ¢a CFLLWAVE Duplexers, 900 Miu, TOF6S424 


AND SELL 
USED 
MOTOROLA, 
GE AND 
ERICSSON 
FM 
TWO-WAY 
RADIOS 


SCHAEFER 
RADIO CO. 
130 West 
Fayette St., 
P.O. Box 395 
Denver, IA 
50622 
PHONE: 


b] MIXS205, 800 MH2, N23JKNS1CSAN 
2 ea STX. 800 Mrz HISSTOSI706N 
2 ea STX. 800 MHz, H3SJNCS170GN 
2 ea STANDARD, 800 Mio, HxXS81T 
7 ea. MCOA Comm. Apt, 460 Mrz, Ch4RCASIOSAY 
6 ea MICOR Bases. 460 MHz, CE4RCATIOSAT 
71 ea, SYNTOA X 9f00. 460 Mile, TS4KEJ7JO4AX 
83 ea SYNTOR. 460 Mrz, M4SAAS200 
31 ea. MITREK, 460 MHz, T44UA6000 
2 ea MCX100, 460 MHz MBM24PSA7DO0BK 
9 ea. SADIUS. 460 Milz, RISGNUGI20 
41 ea PAG RT, 460 Mer HIATTY31 104 
1 e& MSA2000 Rptr, 1559 MHz, C7IKSBI 1060 
2 ea. MICOR Base, 155 Miz ChIRTBIIAS 
7 ea. SYNTOR X, 155 MHz, T73VRI7DDABK 
90 2a. SYNTOR, 158 MHz, TRISRABDOOAK 
3 aa. MITREK, 155 MHz, TRSJJAIOU0 
40 e3. PAC RT. 155 MH2, HNSTTYSTIDA 
1% pa, SYNTOR X, 30-50 MHz, TTIVAJT204Ax 
30 ga. MARATRAC, 40 MHz, TaXTATDASAK 
(319) 99 ea, MITREK. 48 MHz, T81WJA4000 
10 2a MICOR Sases, 37 MHz, C7TIRTBAUG 
984 6115 41 ga, MARATRAC, 37 MHz TBIXTATTASBK 

FAX: 95 ea. MITREK. 35 M2, TatJAso00DK 

(319) 100 ea Motorsta SYSTEMS 90 Swens 

34 ea Centracom | Tone Remote Modules 
984-6220 WANTED: RADIUS Mobiles, Portebles, Repeators 
& UHF Syntors 


WHITE, ORANGE, GREEN AND RED 
BUTTONS AVAILABLE 


$12.50 ea 


CCIl PROGRAMING AVAILABLE 
ORDERS SHIPPED IN 14 DAYS 


NORTHEASTERN 


Communications, inc. 
(203) 575-9008 


All CCIl 


Labels 


Waterbury, CT 


* Mobiles 

* Portables 

» Conventional 
* Trunked 

* Accessories 


ERICSSON Z WHOLESALE 


PRS radio sales to dealers only 
Authorized Distributor 


=Sharp 


COMMUNICATION 


SAMLEX 

Power Supplies 
WHELEN 
Automotive 
Safety & Warning 
Signals 
COMMSHOP 
Software 


www. sharpcom.com 


1-800-548-2484 Hi San Si 


Circle (106) on Fast Fact Card 


TRINITY RADIO — 
USED RADIOS at Low Prices! 

» MICOR *GE 

+ MITREK *RCA 

* PORTABLES + ACCESSORIES 

* MOCOM 70 * TONE ELEMENTS 

» MAXAR * CHRYSTAL ELEM 

*RPTRS = BASE STATIONS 
(940) 433-5452 = trinity-radio.com 


FOR SALE 

GE Phoenix SX UMP Loch sean ncn 
GE MPI II partuble wéehy. Sw, 155 Mhz 
Trident TNT-80, New in box 

GE 47.44 MYP mobiles w/ac 

Zetron DAPT-100B . Both for $350 
Heliax -Connecior, used, var. we CALL 
Lots of GE MASTR II Station Cards... CALL 


Call Dave @ 800-500-8055 + pob 462, Faribaull, MN 55021 


soe SLOO cat 
S1K) ea. 
we $550 ca. 
. $65 ea. 
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| DOES YOUR ADVERTISING 
WALK AND TALK ? 


| IF 

NOT GIVE 
| THE LABEL EXPERTS 
A CALL !! 


| nchor 
Graphics 
Marketing, Inc. 
(ete se) 'The Label Experts" 
a “E sa 


972-242-0439 FAX 972-242-0959 
1-800-875-7859 


2 Quintron Bases, Hi Stability Osc. Digital Ex- 
citers, 100w / RX’s 48MHZ w/ 72MHZ simul- 
cast Link Receivers 


100s of Syntor X speakers & mics, 100's 
of 8 channel Syntor heads............... CALL! 


Spectra & 9000 Mic’s 9000/astro siren/PA’s 
MX/STX Chargers 


909-873-1319 


equipment for sale 


Circle (107) on Fast Fact Card 


Galea 
LUTIONS 
716.223.4927 TEL. 


716.223.3255 FAX 
www.simuleastsolutions.com 


arr 


\ 


——— 


aces 


Bidirectional Amplifiers 


Ericsson GE Master Ill 
VHF Base Stations 


8 total, synthesized, 130 walt, all cards 
including optional Data Module, tone remote, 
37" cabinets, 1 extender card, pgm software. 

7 at $1,900 ea. w/8th unit FREE or $2,200 ea. 

801-771-7285 + rip@utahpaging.com 


LOW, LOW PRICES 
MOT Maar BO 4 reg. UF Wa. ocr erenreneen 
MOT Maxar B80 mobilos, 6Ow, 30-36me, PL . 
MOT MaruTrac low band mobtes 100w 42-60mc wace, PL 


MOT MaraTrac UPF maobiues, 110w, wace.. PL 

MOT MaraTrac 10Ow. 42-S0emc. deamer units 

MOT Mitrek low banc mobies 100w 40-50me wiacc, PL 
MOT Marek SOw UHF mondes wiace . PL 

MOT Mtrek 100w base, 30-<Omec, localremove contri mod. PL = 
MOT tates 100w base, 40-50mnc, localremowe control mod. PL 6 
MOT Marek 110w VHF dase. PL, locavremote comirol mod . PL $995 
MOT ovidoor cabinels, never outdoors, 70° x 21,5" x 23.5" $450 ea. 


MOT Mirok mobion VF 1100. ware. PL... $195 oa 
MOT Mitrek low band mobiles, 30-40me, 6Ow, wiace,, PL $165 ea 
MOT Micor mobiles VIF 110w, PL, wiace $195 ea 
MOT Micor mobiles, 100w, UFIF PL, wrace. ..... $195 oa 
MOT Miror 100w mabilas, 42-5Ome, wiace. o» $195 ea 
MOT Mostar UHF mobity, 8 req. scan, wace. S25 
MOT Pak Rat ropoaiers VHF $175 6a 
MOT Mocom 70 UHF base, PL. desk mike Sis 
MOT Motrac VHF repeaters. 1tQw. Model CTIMMY3101AT $595 ea 
GE Celta 100w, 42-50me wiace $195 ea 
GE Rang motes 35.50mc, Ow, wiace $295 ea. 
GE Mast 1 800me trunieng repeaters 80" $2.195 ea 
GE Exeoutwe i! VHF base siaton . $175 
GE S550 Sean hoacdts $200 ca 
GE Masti i 100w bases A repeaters, LB. VHF, UMF S1G66 $2495, 
NEV! GE Proenix SX UHF mobiles ware. ....... $295 ea. 
GE Phounu UHF weno $105 
GE Phone VHF wee . coon STS 
Kenwood TKB-620 low band base station, brand new inbox, 29.7 lo 37me . $550 
Kenwood Modul KPT: 10 Prom Progeammet 375 
Kenwood TK820 75a UHF, 32 freq. scan mobile a) 
Kenwood TKBSQHM JSw, UHF 32 Ireq. scan mobile BX 7 
Komwood TKBO5D UHF 16 freq scan motde 5 
NEW Kenwood VHF & UHF ponabies. wichigrs, baits. S ants S357 ea 
Mictand UHF 8 trequency mobile sus 
Fluke Proquency Counter. Model 1920A, SH2-S20MM2, wicase. 

ANTENNA, wetrycbon manual 6 


$99 SPECIALS [no accessories with units listed below) 
4 MOT Mitrek PL boards 

2 MOT Pac sets, 42-50me 

MOT Maxar 50 LHF mobyle wy mike 

MOT Maxar UHF or VHF mobiles 

MOT Maxar mobile, 30-36me 

MOT Macom 70, VHF or UHF 

MOT Micor 42-50me mobiles 

MOT HT440 rorables, VHF 

MOT Moxy UHF 

MOT MT500 porabies VHF 

MOT T1600 remotes 

MOT HT90 UHF or VHF portables 

MOT Owector I! S¥ VHF pager wicnargor 
GE Custom MYP mooiles, VHF or UMF 
GE Executwe nase stabons 

GE M-PD VHF nigh band ponanle 

GE Doeskon renotes 

Kenwood TKBD1S 35w UMF mobile 
Konwood Model KPS-1D power supply 

GE Execute Ii monile, VHF 

GE Mastr Il 42-SOmc mobiles 

Johnson Wanscom & VHF 110 

Zotson ancocet 


Pre-Paid Orders Only 
No Credit Cards, No C.O.D.s 
N.H. COMMUNICATIONS CoO. 


P.O. Box 5342 
Manchester, NH 03108-5342 


Tel: 603-668-3004 
Circle (108) on Fast Fact Card 


We currently have a selection of pre-owned radios, 
as well as chargers and accessories. 
Call for more information and great prices! 


MT2000 168 Channel 4 
Visar 16 Channel 14 


UHF 
P110 2 Channel 16 
P1104 Channel 14 


VHF Qty. 
P1106 Channel 21 | P1106 Channel 14 


SP50 2 Channel 1 | SP50 2 Channel 22 
SP50 6 Channel 5 | SP50 10 Channel 3 
P200 6 Channel 97 | P2006 Channel 24 


GP300 16 Channel 140 
GP35016 Channel 87 
P1225 16 Channel 15 
HT1000 16 Channel 6 
MT1000 100 Channel 2 


GP300 2 Channel 4 
GP350 16 Channel 9 
P1225 16 Channel 2 
Visar 16 Channel 14 
AS radios nnclude a 30-day warranty 


Open 7 Days 
Call to place your order or pasate 
to request a FREE catalog! ee 


1.800.272.7111 = 


www.racingelectronics.com RACING ELECTRONITS 


May 1999 


TRA WIDEBAND & 
DUALBAND ANTENNAS 


Stock one antenna for total 
coverage of both bands! 


LOW PROFILE — 

RADOME ANTENNA 

Covers: 806-940 MHz 
1850-1 970 MHz 


Covers: 806-940 MHz 
1710-1970 MHz 


Both antennas feature a 
gold-plated spring-loaded 
contact and install on a 
standard mount. 


Recommended instal- 
lation uses patented 
Comtelco “CE” mount 
which features a specially 
designed low loss, constant 
impedance input and all brass 
construction with a metal piercing 
stainless steel saddle for either 
3/8” or 3/4” hole mounting. 


CALL FOR 
FREE PURCHASING GUIDE 


COMTELCO 


——— www.comielco.net 


1-800-634-4622 
Fax: 630-790-9799 


COMTELCO INDUSTRIES, INC. 


501 Mitchell Rd. 
Glendale Hts., Illinois 60139 


Quality products made in the 


U.S.A. since 1978 
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ee classificd a 


equipment for sale 


High-performance portable 
antennas that deliver clear, 
- continuous communication. 


© Innovative designs and premium materials 
for superior electrical performance. 


@ designed and buiit to withstand the most 
it demanding applications 


© Injection-molded polyurethane housing 
means tough resistance to water, cracking, 
or permanent bending. 

O Copper-plated, hard-drawn steel and 
bronze-coated steel braid for superb signal 


radiation and maximum structural integrity. 


@) 3 year No-Nonsense™ Warranty. 


Call now for your copy of the new Larsen Antenna Sourcebook featuring 
a complete listing of portable radios and recommended SPOTS! antenna 
applications — 800-ANTENNA (268-3662) 


Antennas that work! 


(co Larsen Antenna Technologies 


TEL: U.S.A 800-ANTENNA CANADA 800-663-6734 
VISIT OUR WEBSITE: Www.larsenantennas.com 
Aim 609001 E-MAIL: larsen@larsenantennas.com 
as? 


Lareen Bhoctitries tr. 


Circle (1210) on Fast Fact Card 


E Communication Test Equipment 
LL. Sales and Service 


IFR 1200S 
IFR 1500..... 
HP 8590A ... 
HP3335A .... 
HP 3551A ... 
Sage 930A 


(888) 846-4614 
WWW.EML1.COM « email: eml@pov.net 
277 Mallory Station Road, Suite 101, Franklin, TN 37067 
Circle (111) on Fast Fact Card 
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MOT R2600C/HS 
MOT R2600C/NT 
MOT R2600C/NT/Cellular . 


MOT R2009D .... 
MOT R2008C .... 
T-Berd 209 


BUY & SELL 
QUALITY USED EQUIPMENT 
Motorola * Uniden * Kenwood 
Johnson * VHF « UHF « 800MHz 
900MHz ¢ Mobile « Portables 
Repeaters 


PLANO COMMUNICATIONS INC. 
1-888-906-9006 


PROGRAMMING CABLES 
FOR MOTOROLA PRODUCTS 


HT1000, MT2000—$70 
GP300, P110—S50 = VISAR—$110 
HT600-$48 * MOBILES—S25 * SABER—S55 
HT50—$50 *« STX—$35 « SPECTRA—$35 
PROGRAMMING INTERFACE—S$95 


ROADRUNNER COMMUNICATIONS 
PO Box 654 * South River, NJ 08882 
Phone: 732-254-3232 
Fax: 732-257-4622 


CMC ENTERPRISES 
2-WAY, MICROWAVE - TELECOM EQPT. 


$325 ea.O 
Motorola MSF 5000 UNE an ' ‘o0W chia pragran $2600 tO 
Motorola MR-600 Non-slandby pop fadias 6gH2z sae 1000 
Motorola Mitrek 30-39 PL (S¥S-90 ot 110... 
Motorola Starplex Term Cards MLN62i : 
Motarola Comparators, signal to ape “ ne 
4 Kenwood 601-S t6ch 42-30 mobiles .., 
& Centracom Ii Console : 
0 Motorola WR-600 hot 
sannon font 
08 Farinon LR1-2 Hot-stndb: c 
08 Motorola Starpoint 2 4-2 (Hot-stnddy , $1600 a 
12 Motorola Maratrac A2 UH $375 
12 Farinon FL. 1-66GHz radios vi/Hot Vary Good cnans2000 a 
15 Motorala Syntor X 9000 UHF 110w wiace 
01 Scientific-Ailanta 4653a BEATS Transmitter (ast neg oe Bt 
© New ListingO Charles at 769-2885 
For more equipment, visit our website at plas thos, com 


Motorola, Uniden, E.F. Johnson, Kenwood 
Two-Way Radios and Systems 


DELTA 
COMMUNICATIONS 


1-800-880-2250 
FAX: 972-278-5085 
Garland, TX 
http://www.delta-twoway.comm 


SYNTOR X 9000 


« MOT Syntor X 9000, VHF, 110 Watts, DES, w/hand-held 
control head, all controls in mic, T?3KXJ7JO4BK, w/ 
junction box that enables operation of 2 radios from 

same control set, complete, excellent cond'n $385 


* MOT Syntor X, VHF, 110 Watts, 32 freq., DES, w/hand- 
held contro! head, all controls in mic, T83VXJ7D04AK, 
with EE Prom., complete, excellent cond'n............ $300 


~ Programming for all Motorola EE Proms - 


Personalized Service. 
Best Prices Guaranteed! 
Call 901-755-1514 
Ralicom Box 38881 
Germantown, TN 38183 


WHY PAY MORE 


Air Comm Furnishes Quality—Price—Selection—Satisfaction 


J] new_ouo stock ov.0.s.1 nantes; 
1S0MHz: 
| MOT GP300 SW 2F 25KHz ” 400 
MOT P110 SW 2F 12.5KH? Res 250 
j MOT GP300 SW 2F 12.5KH? 300 
MOT GM300 25\¥ 14F 12.5KHr sain 275 
| MOT GM300 10W 16F 12,5KH25KIH2 0... 200/225 
RECEMT ARRIVALS (RECOND); 
I 450 Miz: 
MOT MAXTRAG 40W 16F sci 325 
I MOT GM300 25W 76£ LTR MODEL (1-YR} _.... 325 
MOT SYNTOR-X 9069 100W WiOTME ime 400 
MOT SYNTOR SOW PL WISYS-90 ACCY ...... 150 
| MOT OESKTAAC 25W BASE WDC REM (REDUCED) 400 
MOT MARATRAC 100! - BADIO ORLY 300 
| MOT P1225 4W 16F WANT ONLY 350 
150 MHz: 
| MOT SYNTOR-X 100W BF W/SYS-90 ACCY .... 250 
MOT WARATRAG 100W! - RADIO ONLY o.oo oe 300 
| MOT P110 SW 2F WiSNT ONLY ae . 226 
MOT P1225 5W 16F WANT ONLY 300 
| LOW BAND: 
MOT MAXTRAG 42-50MH? 6OW 2F . 400 
| MOT M20B 42-S0MH2 GOW 16¢ 325 
MOT MITREK 40-SOMHz 100 PLDPL WACCY 300 
] 800/900NMHz: 
MOT MTX SOO! MTX 810 / CLASSIC # VISAR....... CALL 
NOT MIX 8208 SMARTNET (96 OLYMPICSLOOK NEWVRADIO ONLY . 175 
| MOT MAXTRAG 15/35W, BSVBT oc... CALL 
MOT SPECTRA 12/30W, B2/B7... .. CALL 
| MOT MTX BODO 3wW 83/85/87 ‘ ss CALL 
MOT MTX 900/ MTX 8000 / VISAR CALL 
| ASP SOOMHz AGVR MULTI-CPLR } IW! 15 OUT (PNIT12R) 300 
MISC. 
Ss MSF 5000 BASE METER PANEL (TLN2414)........ 150 
MSF 50D0 BASE METER PANEL W:DIAGNOSTIC (TLN2<19) 275 
A tot M SERIES TMF Bit tic meee 45 
MOT HTBOO) MT1090 MVA ONLY - BASIC" (NEW) 175 
MOT MT1000 99F MVA » ENHANCED® (MEW) 275 
V “NOTE: EITHER MWA WIMIC & 12K AMPL SPKH .... NEW) 50 
MINITOR Ii: 
Es active rivteas - tase stock 20 
PORTABLE RADIO ACCESSORIES; 
MOT 1-UMIT CHARGER: W/RADIO PURCH = W)_ RADIO PURCH 
HT1000 ENHANCED CHARGER 55. (NEW) 65 
HT1G00 96-MIN 30... 40 
HI1000 70-HA sees 20 
SABER RAPID ........ in aa 100 
GPBODIPIIO THA occ ees BO cece ee 40 
GP300/P110 80-MIN ... ee 
RIGO 1-HR eer ae 40 
HKT600 10-HR ... 20... 30 
KT600 COMPACT sakes 18 
PIOO) HT9O! HTSO 1-HA oe 25 35 
P100/ HTSO/ HT50 COMPACT 1D 42 
P10) SP19/ P50 3-HR me 25 
PIOy SP10! P59 10-HR LESAg 10 
MX HHA... sex 25 
MTSD0/ HT220° VHB sc core cv eneeecenr BO sn snmver sie vnrae $0 
MT800! HT220 10-HR vo acscesmmenennees VB suns aa anannevons 26 
MOT 2-UNIT CHARGER: 
VISA 1-HR., 85 
MOT 6-UNIT CHARGER: 
HT600 175 200 
P100) HTSO .. 150 175 
MRE STE eee 50 75 
VISAR sone .300 350 
MOT SPKR MIC (REcoMD UNIT PRICE 
SABER . 


wo. (NEW) BO 
HT1000.. 7 


HT600! MT1000/ P200 

GPI00! P1td. ssesranagiee 

OTHEAS: P100’ MX! M1500 PSO! EXPO . CALL 
MOT CARRY CASE: 

HT6dd) P20 WySWIVEL : (NEW) 30 

HT6OO/ P200 W/BELT LOOP wees 25 

SABER W/360° SWIVEL (NEW) 20 

OTHERS.....,..., 5 CALL 
MOT BELT CLIP: 

SABER (NTN47 14} nessgsetsy (NEW) 9 

M1000 (2° OR 3°) : 57 

H1600 (2° OR 3°) 57 

P200 (3°). aren ‘ 7 

MTX 8000 (3") ? 
MOT MISC: 

HY600 CLONING CABLE (NKN6376) 30 

1600 VARIOUS ANTENNA ADAPTERS E 

*(NTW5557-5: NTN5560-30, NTNS368-19; NTN5075~18) 

SABER HEADSET ADAPTER (NTN5219)............ 40 

MT1000 DTMF FRONT COVER sin (NEW) 50 

HELIFLEX ANTENNA 146+162MH2 (NADBSD2) ...... we (NEW) 4 


SPig/ 1810 PL SOARO iNEW} 32 


“MAXIMIZE YOUR PROFIT” 
BUY FROM 


‘AIR COMM 


TWO-WAY RADIO SALES 


MOTOROLA 
PORTABLE RADIOS 


RECONDITIONED 


“G P300” 
438-470 MHz 
4W, 8F 


$250* 


“HT1000” 
403-470 MHz 
AW, 16F 


$375* 


“GP350” 
438-470 MHz 
4W, 16F 
2-yr-old DEMO 
units w/new accy 
$475 


“HT600/P200” 
4w, 438-470 MHz 
OR 
5W, 146-162 MHz 
OR 
| 2.5W, 146-162 MHz 


GF $250* 
(2.5w/VHF $160) 


“MT1000” 
4W, 438-470 MHz 
OR 
5W, 146-174 MHz 
8F, $260* 
16F, $275* 


“VISAR” 
4W, 450-520 MHz 
AW, 16F 
w/accy 


$400 


*RADIO/ANT ONLY 


MOTOROLA 


“MSF 
5000” 
435-470 


MHz, 
110 wait 


Full Duplex Base Station 
or Repeater 
Includes: 
¢ Duplexer 
¢ 12VDC Revert 
* DTMF Decoder 


$2260 
$2000 


IWCE Special thru 5-30-99 
RECONDITIONED (“A” MODEL) 


T 
MOTOROLA |# 
ae “TS11” 


Special Introductory Offer 


The Low Cost 
Alternative! 


{watt VHF/UHF 
_ "PL" included 


VHF: $132 


Offer ends 
5-28-99 


CALL FOR OTHER RADIOS & ACCESSORIES! 
WE STOCK “PL”, “MINITOR II” apie AND CHANNEL ELEMENTS 


Phone: (602) 275-4505 @ 


Fax: (602) 275-4555 


4614 East McDowell Road e Phoenix, AZ 85008 


website: www.air-comm.com ¢ email: 


sacohen@primenet.com 


Ss 
A 
D 
i 
1 
I 
I 
I 
i 
UHF: $146 
I 
i 
I 
I 
I 
I 
I 
I 
I 
I 
j 
| 
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equipment for sale 


All Radio Programming Cables ON SALER dfo Programmers 


HTS50 and the Radius P100 Models 


HT600, MT800, MT 1000, P200, P500, MTX800, MTX810, MTX820, MTX900. paeenra on st of fradio) 


MARATRAC, (MAXTRAC - 50, 100, 300, 820, 840, M860), M1225, . 
(RADIUS - M100, M206, M208, M214, M216, M400, GM300), SM10, SMB50. 
STX, STX Gemini, STX 821 trunked portables. . 
. SABER and System SABER, o......c0cceee-- 
SPECTRA Low and Medium Power Units. 
. SPECTRA 100 Waitt and High Power Units. 
SYNTOR 9000 and 9000E Radio Line. ... 
Radius P 50 PIUS. .......1--eeeens 
R100 Repeater. . 


.... MCX1000, 
.... Cloning Cable for the Motorola HT600/MT1 000. 
.. GP300, GP350, and P1710 Models, 


... MSF5000 Digital Unit with 3 Digit Display y in re Tay. = = 
. HT1000, MT2000, MTX 838, MTX 8000, MTX 9000 inom on side of radio} and JED! Series. 


wer Visar Unit. . i : 
.... Cloning Cable for e i "JEDI 
.... ASTRO SABER and SABER SI. . 
pace PO anasoronvere 
..- M1225 
Cho he2Oss: 

. HT750, HT1250. 


Polaris Industries Compare These Important Points, Before You Buy! 
Tech info: 404.872.0722 I Same Day Shipping, When Ordered before 1pm EST. 


* We Accept: American Express, MasterCard and Visa. 


Shop-On-Line 


+ Professional Users Guide with Detailed Photos Included with All Radio Products. 


a eUiiecDiMesime * Compare Polaris’ Features and Quality, Don't Accept imitations! 


Circle (113) on Fast Fact Card 


Check out our Web specials! 
www.radiocomm.com 


*Wholesale prices to Dealers Only, 
*Self-servicing users welcome. 


*We carry a wide selection of both radios and 


accessories for your convenience. 
*We have a Flat Rate Repair service. 
*We sell and install MX-COM boards. 


800-726-9015 * 612-808-0069 
fax: 612-808-0087 


Your Full Service, 


VALUE-ADDED Distributor of 


Communications Products. 


Circle (115) on Fast Fact Card 
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email: sales@radiocomm.com 


PA-I Radio Pro Adaptors: S905 
* Compatible with “RIB unit “a | 

= Rugaed steel case. 

" Power LED. 


Perfect for field use and Portable, 
Laptop & Notebook Compulers. 
* Status LEDs: Power On and Charge. 
= Power Switch. 
* Power / Charger Iinduded 
* Runs for 8 continuous hours, 
from a full charge. 


PA-IIT Pocket Programme: 
* Micro-Size Design for Convenient 
Portability and Field Use is 
* Uses Surface Mount Technology! 
* Rechargeable — Works haurs 
on one charge. . 


Polaris Industries Inc. c. 
470 Armour Dr. NE = ‘Atlanta GA 303: 
FAX 404.872.4038 i 
No substitulions of swap-outs or adjustments to XL sales. 
Must referanice this ad to receive sale pi 


1-800-752-3571 


BUYING ERICSSON-GE EQUIPMENT 
SEE US AT DAYTON UNDER THE BIG TENT, 
SPACE 204-205. PACKET RADIO SPECIALS 
VHF MASTR II Stations .......... 
VHF MASTH Il special rec giver 
Delta/Rangr station from 
$825 Systems Control head 
S990 128ch head wi/warranty 
$600 4ch control head ere 
$600 Delta/Rangr Accessories . : 
PHOENIX-SX 16ch non-scan wiacc .. 
MLSH040 VHF MLS wiacc . 
MLS 42-50 wiace. ....... : 
KPC300 Ericsson VHF Port. .. 
KPC300 Ericsson UHF Port. ...... 
MTL UHF 4w Portable wicharger .. 
MPA VHF/UHF Portables 
MPD UHF Scan Portable 
MPD VHF Porable .... 
PLS VHF Portable .... 
MPI B-unit multi-charger e 
RANGR 35-50 less acc. 60w...... 
RANGR 30-42 less acc, 100w.... 
Delta-S 450-470 less acc, 100w . 
Delta-S 150-174 less acc, 100w . 
Delta-SX 150-174 less acc, 100w .. 
Delta-S 42-50 jess acc. 110w ......... 
Delta-S 42-50 less acc. 60/w ..... 
MASTR II 150-174 110w less acc 
MPA/MPD Vehicular Chargers _.. F 
NEW LONDON TECHNOLOGY 
752 Alum Springs Road « Forest, VA 24551 
Tel: 804-525-0068 © Fax: 804-525-0078 
www. newlondontech.com 


BUY x SELL * TRADE 
www.usedradio.net 


THE INTERNET'S ONLY 
INDEPENDENT TWO-WAY 
RADIO SITE 


¢ RADIO AUCTIONS 
¢ FREE LISTINGS 
¢ DISCOUNTS 


www.usedradio.net 


Only at the “Great American 
Radio Exchange” 


eee classificl 


equipment for sale 


STEEL KEYS 
SEALED GOLD CONTACTS 


An ultra high quality DTMF Encoder 
for absolute reliability and function. 

® Contacis are: Water Proo!/ Dust Proof 

@ Completely Set! Cantained — No AF! 

® Simple 3-Wire Connection ® Output Level Adj, 

® Wide Operating Range $ to 16vdc 

® Wide Temperature Range -22"1o +160°F 

@ Supphed with Instructions, Schematic, Template & Hardware 


= | © 2\ ro) bs ray 


= 


|e 


MAKE 


CONTACT... 


with an ad 
in MRT Classifieds! 


COMPLETE CHANNEL ELEMENTS 
YOUR FREQUENCY 
LIFETIME GUARANTEE 
Most Elements $20.00 With Trade 


Crystals 
We Buy Used Elements 


NKX 


1814 Hancock St. 

Gretna, LA 70053 
504-361-5525 (in LA) + 800-237-6519 

FAX 504-361-5526 


CHANNEL ELEMENTS 
YOUR FREQ. - $20.00 


with trade-in/3 working days 


CRYSTALS 


MAXON, TEKK. UNIDEN/?working days 


Channel Element HQ/Kirby Ent. 
4120:Kirhy Ra. Cincinnati; OH, 45223 


1-800-237-9654 


FAX: 513/542-8870 


BUY*+*SELL** TRADE 
Syntor HighBand/100w 
MOT PacRT UHF w/cable 
Mitrek T43 HighBand 
Midland Base 70-342BXL 


1113 Central Avenue 
Billings, MT 59102 
Phone: 406-252-9220 
Fax: 406-252-9617 
http://members.aol.com/cwwolfe.com 


COMMUNICATIONS 


w 
PK-1$71*/PK-1K $78* 
W/Relay 


2 
| 


Mail 
Order 


To: Emphasis is on Quality & 


Call or Write tor Free Catalog | 
VISA/ AMEX 
* Request Quantity Price 


Pipo Communications 


pia". 
PK-2$76*/PK-2K $83" 
W/Relay 


1516 Cassil Place roy, 
Hollywood, CA 90028- 7106 % 
Tel: 323-466-5444 


Reliability Fax: 323-466-1520 


Parts of Los Angeles area code 213 is now 323. 
Circle (116) on Fast Fact Card 


SENTECH 


SAVE $$3$ 


ON LINE 
CHARGES 


Reduce monthly telephone 
charges on lines used for 
transmitter monitoring. Two 
or more monitoring systems 


can be “trunked” onto one 
telephone line. Systems can 
dial out and receive calls. 


2-LINE COMPRESSOR 
$179.95 plus shipping 
Come see us at the 
IWCE Show 
Booth 1433 


Tele: 847-891-2584 
Fax: 847-891-2587 
www.glentech-rf.com 


Circle (117) on Fast Fact Card 


Better RUN to get your ad 
in the next issue of MRT! 


Call 


800-347-9375 
faday! 


May 1999 


Now You Can Solve Voter 
syerens Problems Fast! 


Remote Coviperatce Display 


Display 
Screen 


* Control Your Voters from a Remote PC 
* Cuts Costly Maintenance Time 

* Finds Intermittent Problems Fast 

* Reduces Recelver Downtime 

* Logs Receiver Failures 

* Modular & Expandable 


Call or Write for our FREE 
System Planner! 


Transmitter Coverage Problems? 
Transmit Steering’ Unit ; 


* Use with Multiple Transmitters to 
Extend System Coverage 

* Automatic Transmitter Selection 

* Far Lower Cost than Simulcast 

* Fills Gaps in Existing Coverage 

* Better than Relay-Based Controllers 

* Works with Standard Base Stations 


Lr; Products hh = 


Land Mobile Radio Solutions 
1211 West Sharon Road, Cincinnati, Ohio 45240 
(513)595-5900 


Info@ctiproducts.com 
www.cliproducts.comlandmobile 
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equipment for 


DEALERS WANTED 
1-800-USA-1-USA 
NEW PRODUCT 


THE LEADER IN JOBSITE RADIO. 
Call for quantity pricing! 


JMX-152 vir DROP-I 

JMX-452 UHF 

* Customer Selectable 
Frequencies 

« 2 Channels 

* 2 Watts 

* Buill-In Interference 
Eliminator (TONE) 

*« Removable Battery 

* Optional Drop-in 
Charger 


JMX-102 VHF 
] Channel 
1 1/2 Watt 

* Removable 
Battery 

¢ Optional 


Sugg. Retail 


* Audio Accessory Jacks 
* | Year Warranty 


Each JMX Il radio comes 
» Rechargeable battery 
* Wall charger anienna 
* Belt clip 


Sugg. Retail 


W/TONE 


Only 4 3/4" high-fits easily in 


Deaiers only please. a'shit:pocket, 


N 
CHARGER ADAPTER 


New Ultra Small JMX !I Series 
* Removabie Battery Pack 
* Drop-In Charge Capability 


sale 


SELL MORE WITH: 

* Sharp, full color packaging 

*Point-of-purchase displays 

«Direct mail flyers 

* New lower factory direct pricing! 

BASE STATION/MOBILE RADIO 

* VHF/UHF/Dot Radio 
Compatible 

» 2 Watts/2 Channels 

*» Customer Selectable 
Frequencies 

* Builf-In Interference x 
Eliminator (TONE) 

* Loud, High Audio Output 

* Built-In Mic and PIT Button 

¢ External Antenna Connector 
Inclucles: Antenne and 110 VAC transformer 

with: 


pack Sugg. Retail 


Call 1-800-USA-1-USA (872-1-872) or fax your orders to 1-800-251-RFAX. Visa and Master Card 


Circle (119) on Fast Fact Card 


*See our NEW Motorola Dealer Referral Program 


*Introducing the Motorola TS11 “Motorola Radios for Resellers” 


Visit our web site NOW or you'll not know what you're missing! 


From your RADIUS LEADER, 


PROCOMM 


Ordering: 800-497-2394 
24-Hour Fax Line: 805-494-3115 
805-497-3430 


INFORMATION: 805-497-2397 
805-494-5078 
8:00 - 6:00 pm Pacific Time 


VISIT OUR WEB SITE: http://www.procommusa.com 
e-mail: procommusa@aol.com 


Where quality is #1, but where we want to be dead last when you call for pricing! 
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FOR SALE: USED RADIOS CALL Us FIRST 


800 MHz LTR Mobiles at AIR CO 
EFJ @ Kenwood @ Uniden WHY PAY MORE! 


800 MHz Motorola Mobiles 


Maxtrac @ Spectra Uniden 2-way radios and accessories 


—ALL FREQUENCY BANDS— 
PLUS 
“PL” and paging reeds/filters, TCXOS 
Call us last to sell any of the above, 
WE PAY CASH 


UHF Conventional 
Kenwood @ Midland @ Motorola 


Call for Current Selection! 
MOBILE RADIO ENGINEERING 


Ph: 612-544-3319 Fax: 612-544-2078 
E-mail: MRE@VISI.COM 
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Used/Reconditioned Motorola. E/GE, EFJ, Kenwood, 


4614 E. McDowell Rd.Ph.: 602-275-4505 
Phoenix, AZ 85008 Fax: 602-275-4555 


NEW & USED EQUIPMENT 


mororota Radiuy 
Lowest Prices! 
GP 300 VHF/UHF 
GP 88 VHF/UHF 
GP 68 VHF/UHF 


Most popular models in stock! 
Complete Radius Line! 


KENWOOD 


New and Used 


{SOME FEsttiChiONS May apply) 


Special State & Local Gov. Discounts 


1-800-264-9516 
FAX 303-415-1557 
COMMUNICATIONS WEST, LTD. 


E-Mail: commwest@aol.com 
DOMESTIC & EXPORT SALES 


LOWEST PRICES! 


* PAGERS * EXPORT ITEMS « ACCESSORIES ° 
¢ SVNNALNY « SWALSAS ASNNYNL © SLYVd - 


All Items New In Original Boxes 


2 Mot 800T Controllers Type I/ll 
7 Mot 900T MHz MSF-5000 800 Conv 
5 Mot 800T MHz MSF-5000 800 Conv 
4 Mot Micor Purcs VHF/UHF 
12 Mot Micor 800T - 8 Conv 
900 MHz Spectras “F” B7s Hi Power 
800-900 Mobiles & Portables 
Maxon Rapid/Slow chargers 
Standard Chargers & Batteries (new) 
Standard HX581 
Mot R2670 Service Monitor (new) 


SCOTT COMMUNICATIONS 


406-745-3218 Bus/Fax 
Ken Scott 
Email: scott@montana.com 
Web page: www.montana.com/scottcomm 


FOR SALE H-P-8920-A 


RADIO SERVICE MONITORS 
QUANTITY (29) FOR SALE 
WITH OPTIONS 


(5) H-P-8920-4 OPTIONS 2/3/4/5/10/13 .. $8500 
(13) H-P-8920-A OPTIONS 2/3/4/5 .............. $8500 
(11)H-P-8920-A OPTIONS 1/2/3/4/5/10 .... $8900 


500KHZ ta 1GHZ Frequency Range 
Spectrum Analyzer w/Tracking Generator 
Duplex Generator/Digital/Analog Signaling 
LTRVEDACKS/MPT-1327 Trunking Test 

High Stability OCXO 

8 Month Warranty & 10-day Right of Refusal 
Tested and Calibrated 


USED TEST EQUIPMENT WANTED, 
FAX YOUR LIST TO +1 925-229-2035 


RF IMAGING & COMMUNICATIONS 
+1 925-229-2034 « FAX: +1 925-229-2035 
http:/Avww.best.com/~rfimage 
E-MAIL: rfimage@best.com 


Come see us at IWCE Booth #1027 


“¢ Four doors 
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Lots of New Two Way Radios! 


For immediate delivery 
f ... at the very best prices! 
ICOM Wvertex KENWOOD uniden YAESU 
Radios starting at $89! 


Portable, Base & Mobile Antennas: Decibel, Larsen, 
Maxrad, Hustler, Antenex, Cushcraft, ASP and more 


10. (| Free Items in 20+ | 
Radios Ordered! 


Programming hardware kit § 
Icom repeater maker kit 


Conventional and Switching 
power supplies: Astron & Samiex 


[fess Cable: Belden & Neliex 
Connectors, audio accessories, batteries, 


solar modules, R.F. amplifiers, Lightning 
protectors, trunking panels, interconnecters 


| 10° tower sections. Prices start at 


R.F. Test Equipment: 
IFR, Bird, Optoelectronics, Ramsey 


Dealers Wanted !! 


Ww ae, <2 4.2 «2 


CORPORATE HEADQUARTERS 


1630 PAISANO DR 


EL PASO. TX 79901USA 
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‘ OUTDOOR PRODUCTS 


20D-78DD 
(78"H_ x 48"W x 48"D) 


“ Powdered textured finish available 
“¢ Adjustable rails (front to rear) 
4 sets of rails—19" EIA racking standard 


-« Available in: two heights... 
50 inches and 78 inches 


D.D.B. UNLIMITED INC. 
THE CABINET PEOPLE 


800-753-8459 


ie www.ddbunlimited.com 


OD-30DX 
(30"H x 25"W x 25"D) 


ve NEMA RATED 


¢v¢ MADE OUT OF 
OUR OWN 
ALUMIFLEX 


ve Available in: four heights... 
30 inches, 50 inches, 62 inches & 78 inches 
and three depths... 
25 inches, 34 inches and 42 inches 

“¢ ALUMISHIELD—Top cover protects cabinet 
from the sun's heat and falling ice 

vy Rails—Fully adjustable and alodine coated 

ve Doors—Front and rear doors secured with 
stainless steel padlocking handles 

“¢ Vents—Front and rear, top and bottom with 
filtered panels (included) 


Fans, A/C Units & 
Heaters Available 
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Engineering For The Wireless World 


Wireless Communications Systems and Facilities 


Define 
Design 


Acquire Build Manage 
Zone Test... Operate 


REC. Consultants, Inc. 


100 Woodbridge Center Drive, Suite 201 
Woodbridge, NJ 07095 
800-247-4796 
email - info(@recscom 


Offices Nationwide & International 
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WIRELESS CELLULAR 
CAR STEREO MUTE 


” ONLY 1 WIRE INSTALLATION + GROUND! 
STALLS IN JUST 2 MINUTES 


Unique patented plug in fuse replaces car stereo fuse 
to cut out power to radio when unit detects the RF 
signal from any analog or digital cellular phone. When 
your phone rings, it shuts down the power to your car 
fadiio and turns radio back on when you end the call--- 
alt without any wires! (Will not work with PCS.) 


Part No, 9122RFK 


$49.95 
MUMACCEL E «« TEL: (562) 809-5090 * FAX: (562) 809-1248 


LEcCTRONI 
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Per=O 


Pioneer Energy Products inc. 


EMI PEPRO’S PATENTED, 

£ SHIELDED ALUMINUM 
EMC \ ENCLOSURES CAN HELP 

ae PROTECT YOUR MOST 
EMP "4 _ SENSITIVE ELECTRONIC 
RFI . ( EQUIPMENT IN TODAY'S 
_| HOSTILE ENVIRONMENTS 


LIGHTNING 


U.S. Patent # 5749178 


PEPRO Inc. 

P.O. BOX 1061 
FRANKLIN, PA 16323 
Ph. (814) 437-3620 
Fax (814) 432-7818 
Www. peproinc.com 
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i 9001 Quality 
Life Time Warranty 


BUSINESSES WANTED. 
One of the largest dealers in the country is 
looking for two-way sales & service businesses. 
Any area, declining sales okay, can separate 
repeatertower and cellular business or include 
in sale. Send your confidential info to: Barb 
Robins, 43 Hillside Rd, Stratford, NJ 08084. 


Come to Rural Colorado... 
surrounded by mountains!! 


Transcrypt/BK Radio dealership. 
Great potential for growth! Great 
customers! 719-852-3563 


TelecomLatina 


ct 


. & CELLULAR iB re.teatiomen "PM 
— 


Pagers ¢ Price - Delivery 


Complete line of 
Motorola paging 
products & accessories 


Most Minitor 3 models 
in stock for immediate 
delivery 


VHF & VHF stored voice 
Dealer programmable 
Competitive prices 
Responsive, experienced 


staff 


(MM) MOTOROLA 


Authorized Paging Distributor 


Your Premier Motorola Paging Distrioutor Se mitted to Quality 
Service at Competitive Prices 


LEAVITT 


Motta ade cunivned products ave 
set ommunications 
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(is Goa CRYSTALS» 28082 


Y CHECK OUT OUR 4! Popular Pagers & Cell Phones, CRYSTALS FoR 


“aL L 
New & Refurbished, Bought & Sold MOTOROLA 
pacers OTHERS 


GS GROW seeing ecos. tm cas 51.95 :2.95 
am PAGER Certitied Pager Repair * * 


Training & Online Support a i 
PASSTAQ .&- 
1999 Ss 


Factory Original Programmmers The most unique ced - oe : 
wn 3 full Featured product oy 


Large Range of Password Erasers ee pen 


PPE AF seo 
www.pageco.com 
info@pageco.com 
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17-19 November 1999 « Miami Beach Convention Center = Miami Beach, Florida U.S.A. 


Globalization, Innovation. Convergence. 


Telecom Latina’99 delivers the Information and technology that communications professionals 
In Latin America need to prosper in this naw marketplace. 


For more information on attending or exhibiting, call 1-800-288-8606 or +1-303-741-2901. Or visit our Web site: www.telecomlatina.com 
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cee classificd 


computer software 


Wireless 
system 
planning 


¢ Seamless USGS topographic maps 
® Integrates with GIS 


Software 


© Multiple terrain data 

© Point to Point profile analysis 

© Most Likely Server analysis 
Carrier to interferer evaluation 


Avoid surprises in your wireless 
system. RFCAD's field tested 
Biby-C algorithm and easily 
learned features make 
“what if” scenarios simple, 
efficient and accurate. 
RFCAD provides high 
quality signal strength displays on 
digitized USGS topo maps, or 
popular GIS software displays. 
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paging 


PRECISION QUARTZ PAGER 


Pp Engineered for optimum performance in both Pocsag and Flex technology pagerst 


1,000s OF FREQUENCIES 
cl] STOCKED & READY TO SHIP! 
Decades of Crystal Manufacturing * Full Quality Control & Aging Process 
All Size Accounts Serviced - Quantity Specialiste - Contract Pricing Available 
2. RRR HERS °PROGnn ns. « BATTERIES 
& Borders ORK WihgaUekesatenes  Eveready' & Duracell 
ACCESSORIES , BENCH TOOLS, , OEMSERVICE , 
G 8 PARTS EQUIPMENT ° || MANUALS PAGERS 
(pele of purctane Rema 
MOTOROLA * NEC * UNIDEN * PANASONIC * EVERON * OLZZMO 
NIXXO * MAXON * INTEK * SAMSUNG * PAGEROLA * SHINWA 


| DOMESTIC & INTERNATIONAL CELLULAR te i 
crs 


L PRODUCTS STOCKED & READY TO SHIP! 5 
U REFURBISH . LCDs& , QUALITYCLA , LEATHER CASES 
KITS _PARTS PLUGINS 10s styles 
|S] BATTERIES | CHARGERS , ANTENNAS | HELLO DIRECT 
A NIMHINICDLIION °  Single/Twin Travel Full Line HEADSETS 
MOTDROLA * NEC * UNIDEN * PANASONIC * SAMSUNG * SHINWA * ATAT * AUDIOVOX 
NOKIA * OKI * SONY * NOVATEL * PHILIPS * QUALCOM * FUJITSU + GE * TOSHIBA 
COMPANY CHECKS AND MAJOR CREDIT CARDS ACCEPTED 


Pagetorp 800-957-8700 2: 


Int'l Calls: 949-721-1621 * Fax: 949-721-1030 
=m Www.pagecorp.com * Emam: pci@pagecorp.com 
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To Your RF Coverage 
and Site Management 
Problems... 
On your own PC! 


For either microwave links or area coverage, our 
Terrain Analysis Package (TAP)™ software helps 
you find system design solutions in-house. 
See details and download demo from our web site! 

SorrWRIGHt, LLC 

1010 So. Jouet St, Sure 204 

Auniona, CO 80012-3150 USA 

Tet. (303) 344-5486 * Fax: (303) 344-2811 

www.softwright.com 

e-mail: sales@softwright.com 
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** WIRELESS SOFTWARE ** 


Save time designing, optimizing 
and managing Wireless Radio 
communication sites: 

- Intermodulation Interference Analysis 

- Transmitter Noise Analysis 

- Receiver Desense Analysis 

- Signal Level Analysis 

- Communications Site Design 

- Site Management Database 

- Equipment Maintenance and Inventory 

- Desktop Mapping and Data Products 


COMSITE 


CALL 800-845-0408 or 850-906-0748 
http://www.polaris.net/~douglas 


MEAsuRE SIGNAL CoveRAGE! 


e Automate field measurements and drive- 
tests. 


« Create signal contours from measured data. 

« Compatible with HP, IFR, Z Technology 
and other instruments. 

e Use your NMEA or TSIP GPS receiver. 


e Automatically records signal NEW 
STI-9400 Software 


$4,995.00 Includes 
Street Map Data for USA 


FREE DEMONSTRATION CD 


Toll Free: (877) 848-8500 Fax: (503) 848-8534 
Email: sales@surveytech.com 


Survey Technologies, Inc. 
“Geographic Signal Coverage At Your Fingertips" 
www.surveytech.com 
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ee classificd 


computer software 


Global Trunking Management 
& Billing Solutions for... 


SmartNet ¢ SmartWorks ¢ SmartZone 
LIR # MPT 1327 


For more information, 


& call (903) 561-6673 or G ene¢si 


www.GenesisWorld.com wohere great thes begor... 
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41 micropath’ corporation 


software and tertasn data for Commumicabons engineering 


Radio Propagation Software 


Pager Billing - Accounting 


NOW AVAILABLE 
CRI- PRO 
YEAR 2000 COMPLIANT 


DOS * NOVELL *« LANTASTIC ¢ UNIX 


* Predicted Area Coverage Maps 

* Microwave Link Analysis & Profiles 
* USGS GeoReferenced 

Topo Maps on CD-ROM 


www.micropath.com 


303.526-5454 Sales 

303.233-4242 Support 

303.233-4026 Fax 
e-mail: sales@micropath.com 


training. 
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tower 
equipment 


Pagelek 


The Monitoring and Control Experts 


MRT Classifieds. 
Call 913-967-1861 


Monitoring commercial, industrial, and 
government sites worldwide since 1987. 


Service - Sales - SMR Billing 


We can provide complete solutions 
including software, hardware, and 


205-987-1523/205-987-1709 FAX 


Small cost...BIG results! 


STUDY LAND MOBILE COMMUNICATIONS 


817- “488-2 2796 or miimti@aol.com 


* Fully satisfy regula- 
tory requirements. 


AT HOME! 
* Monitor and control 38 Lessons written exclusively lor Mobile 
raribleequImentila Communications Servicing, $375.00 
sands Call. e-mail or write Mobile Training Institute 
modem or phone. tor tree information: 
* Receive notifications AN 2111 Lakeridge Drive 
via modem or pager. Grapevine, TX 76051-4614 


MRT Classifieds work! 


System leasing plans are now available! 


Contact us now for further details. 


%* Frequency services 
* Short-spacing Studies 


hitp://www.pagetek.net 
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* Interference Studies 
* Propagation Studies 
* Public Safety NPSPAC 


tower space 


RESCO TOWER 
i OMPAN Y 


Sites available 
GA and SC 


_ We build to suit. 


Call Miles McSweeney 
912-233-9354 


TOWER SPACE 
LONG ISLAND, NY 


Prime Site off I-495 near 
Long Island MacArthur Airport 


40-46-39, 073-06-02. AMSL: 279 ft. 


Contact Jim Taylor, NBTY, Inc. 
E-Mail: jtaylor@nbty.com 
(516) 244-2070 

Fax (516) 567-1953 


ARIZONA’S PREMIER 
TOWER FACILITIES 


Contact Rick or Charlie Bonifasi 


ANTENNA SITES, INC. 
800-346-7224 


services 


$ BIG PROFITS $ 


FROM LONG TERM RENTALS 


Build, market, ond operate commerzial 


ANTENNA SITES 


on raw [and or roof-tops serving the 
TELECOMMUNICATIONS INDUSTRY 
== ¥ Evaluate siting potential of any property. 
“Antenna Sice “ Income opportunities outlined, 
Operating = Hundreds of sources and contacts listed. 
Guide" / Written for property owners & managers, 
360 pages RE agents and home-based businesses. 
THON O.9667128-0.N 100,000 new sites are needed! 
ORDER Today toll free Visa or MC: 
$25.00 complete 1-877-877-0040 


More information: hitp://members.aoLecom/antennas99 


Toll-free: 888.572.7907 
Telephone: 919.518.1828 —_ ieee SE TRONS 

one Tequencies—an —are running out. If you don't license soon, you may aa, 
Fascimile: 919.846.5586 never. Let our experienced staff assist you in assuring your future in trunking PALCO 
email: sales @pagetek.net radio. 


1-800-789-5986 


* Licensing 
* Site Selection 


Loudoun Communications Inc. 
Communications Systems 


REPAIR DEPOT 


Quatity Service on MicRopRocessor-BASED 
Mosices, Portables AND ConTROL Heaps. 


SURFACE MOUNT REPAIR. Most repairs $70 PLus PARTS. 


FREE ESTIMATES. 


Warranty Service Available On: 
Ericsson/G.E. * Kenwood 


585 Factory Shoals Rd. 


Austell, Ga. 30168 770-948-9566 


IT IS POSSIBLE!!! 


..to receive quick, quality, service at affordable rates. 
ADVANCED COMMUNICATIONS 
& ELECTRONICS INC. 


Service of: »* Radios 
maxen 


* Transmitter Amplifiers 
Motorola * Tower Top Amplifiers 
. * EDACS Equipment 
Ericsson/GE * Custom Projects & 
Equipment Modifications 
$49 Flate Rate 2054J Airport Road (804) 237-8255 
elt yce-Mulelsiteciiems Lynchburg, VA 24502-3757 Fax/Phone: (804) 237-4762 
Plus Parts & Shipping E-Mail: advcomm@worldnet.att.net 


Minitor II Pager 
-@ Repair Just $29.50 
Price includes all 
Parts and Labor 
5 Day turn time 
90 Day Warranty 


Water/Physical damage and 
GUS IE parts not included 


\ Paging and <ge 800-822- 4180 

WY Service Center| Fax-561-683-0059 
1300 N FL Mango Rd #26 

West Palm Beach, FL 33409 Dealer price 


MOTOROLA , 
ERICSSON “ 


* Quick Turn Around + Free Return Shipping 
+ Factory Trained & FCC Licensed Techs 


(Arcom| Azcom) 800-567-5636 


800-684-0054 


turnaround 


2-way repairs on mast models Motorola Radius, 
Kenwood, GE and more! 


For info, call Global at 800-684-0054 {FCC Techs) 


* Fast Turnaround 
* Motorola Portables 
Increase your profits through 


Portable 
Radio 
Service 


CR-301, HC-72 
Mountain View, AR 72560 USA 


3-day 800-245-4310 


Fax: 870-269-5666 
www.portableradioservice.com 
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Triton 
Electronics, Inc. 


SERVICE MONITOR 
REPAIR & CALIBRATION 
Exclusive monitor repair since 1973 
NIST TRACEABLE 
Cushman, IFR, Motorola, Marconi 
Also, Voice Logging Recorders 

4300 Lincoln Ave., Unit 0 
Rolling Meadows, IL 60008 
(847) 934-6426 Fax: (847) 934-7195 
%* Visit our Website: http://www.tritonelec.com * 


Cushman / IFR / Motorola / Wavetek 


Get Your Test Equipment Needs 
From Service Professionals. 
We Buy & Sell Service Monitors. 


Communication Service Monitor 
Repair & Calibration Specialists 


NS Electronics Service, Inc. 
3610 Dekalb Technology Pkwy. 
Suite 110/111 

Atlanta, GA 30340 

Phone: 770-451-3264 

Fax: 770-458-8785 


YQ Jake note; 
MRT C lassifieds work! 


as 


www.nselectronics.com 


MOTOROLA 
RADIO RENTALS 


¢HT1000, GP300, P200 

¢ Intrinsically Safe 

¢ Full Line of Radio Accessories 
* Mobiles & Repeaters 

¢ 24-Hour Service 

* Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 
e-mail: eventcomm@aol.com 


9 0 ate 
Plus Parts 


(OROLA® 2-WAY 
© RENTALS 


* Top Quality * Low Cost 
* Overnight Delivery Anywhere 


[COMMUNICATIONS] 
800-822-MOSS 


ww mosscom.com 
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PROGRAMMABLE REPEATER 


ONE STOP SHOP 
FTRUAKI . 


The Patriot Plus Series offers LTR and PassPort protocols 


Ritrons’ earned reputation for efficient, versatile, and 
affordable in-plant radio systems has evolved to give you 
an edge against obsolescence by featuring backward 
compatibility, interoperability, and the advantages of 
trunking. You can now offer your customers affordable 
in- plant trunking systems and wide area UHE trunking 
with the new The Patriot Plus Portable radios. 


Patriot Plus radios are manufactured in the 

ULS.A., feature new firmware and high 

performance electronics, and a 
enhanced user features and benefits. LTR and PassPort 
protocol capable; Electronic Serial Number, and fiat 
radio ID code for automatic roaming between affiliated 
systems. Narrow and wide band models are available. 
Updates, enhancements, as well as custom applications, 
are easily accomplished by use of field reprogrammable 
FLASH microcontrollers. 


PATRIOT: 


Patriot SST Plus Portables are ultra small with flexible features and 
economically priced. PC Programmable-3/2/1 Watts, 4 channels/modes, 
Loud and clear audio output, Built-in Quiet Call and DQC signalling. 


Patriot RTX Plus Portables are ruggedly designed for long operational 
life. PC Programmable-4/2 Watts, 11 channels/modes, Designed to meet 
MIL-STD 810 C&D (shock and vibration) specifications, Companded 
audio, Loud and clear audio output, Built-in Quiet Call, DQC and optional 
DTMF Encode Signalling. 


Patriot RRX Programmable Repeaters are designed with high performance 
specifications and loaded with features at an affordable price. RRX Repeaters 
deliver exceptional intermodulation rejection, sensitivity, and selectivity 
specifications for trouble-free service. The RRX is also ideal asa gy 
trunking exciter. 


If maintaining and increasing your market share 
is important to you... then dont stop. Call us g 
today at 1-800-USA-1-USA and GO with 
Patriot Plus by Ritron for 
all your trunking needs. 


BY RITRON 


505 West Carmel Drive, Carmel, IN 46032, Phone 317-846-1201, FAX 317-846-4978 www.ritron.com 


Circle (2) on Fast Fact Card 


Visit us at IWCE, Booth #319. 


Ritron. Patriot. and Quiet Call are registered trademarks of Ritron, inc All olor product names mentioned are used for identification purposes only and are trademarks of thoi respective owners. Patriot SST Plus and RXT Pius 
are noi and may nol be offered tor sale or loase until the approval o‘ the FCC has been obtained. 
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TS-64DS $57.9! 
DIP Switch Programmable CTCSS Encoder-Decoder. 
includes 64 tones from 33.0 to 254.1 Hz 
1.25" x 2.0" x .30" 


TS-64 $54.95 
Sub-miniature Programmable CTCSS Encoder-Decoder. 
includes 64 tones trom 33.0 to 254.1 Hz 

78° x 1.70" x .25" 


SS-64 $28.95 
Microminiature DIP Switch Programmable CTCSS Encoder 
Includes 64 tones from 33.0 to 254.1 Hz 
-66" x 1.08" x 21° 


ANI-1/$39.95 ANI-2/$299.95 
Automatic Number Identification System 
ANI-1 Encoder - 1.13" x .66" x .22” 
ANI-2 Station Decoder - 5.4" x 5.8" x 1.4" 


$69.95 
Automalic Morse Station Identifier. Meets all FCC 

ID Requirements. Fully field programmable 

with included keypad. 1.85" x 1.12" x .35° 


TP-3200 $279.95 
Full Featured Shared Repeater Tone Panel with ALL 157 
CTCSS/DCS codes. In Desktop or Rack Mount versions 


PE-1000 $224.95 
Oesktop Paging Encoder. Two-Tone Sequential, 
other formats available, 7.5" x 7.8" x 2.7" 


$D-1000 $59.95 
Two-Tone Sequential Decoder. Programmable unit 
provides switched outputs from Two-Tone paging calls 
1.25" x2.0" x .4° 


PE-2P $54.9! 
Two-Tone Sequantial Encoder. Sub-assembly mounts 
inside radio or other enclosure. Multiple call capability 
1.25” x 2.0" x .4” 
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DCS-23 
Digilal Coded Squelch Encoder-Decoder. Programmable 
fo all 106 DCS codes. 1.36" x 1.18" x .25° 


$129.90 FILTERS 
Multi-Purpose CTCSS/Burst Tone Encoder w/LED Display. Call us for the lowes! cost, 12.5kHz channel spacing, 
Great for the Benchtop. 5.25" x 3.3" x 1.7" exact replacement, crystal and ceramic IF filters for 
Part 90 Refarming. 


Same reliable and cost effective products you have known and trusted for 30 years! 
Full FIVE YEAR WARRANTY on all products “INFO FAX” with 24 hour Information 


See our complete Same day shipping on most orders Toll free 800 numbers for both voice and FAX 


catalog and product 
descriptions on our 


web site at 4 COMMUNICATIONS SPECIALISTS, INC. 


www.com-spec.com 426 WEST TAFT AVENUE * ORANGE, CA 92865-4296 
(714) 998-3021 ¢ FAX (714) 974-3420 
Circle (3) on Fast Fact Card : ENTIRE U.S.A. (800) 854-0547 *FAX (800) 850-0547 tS iz 
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